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PBEFACE. 



The Meteorological Committee consists of gentlemen 
who were nominated in 1866 by the Royal Society, at 
the request of the Bottrd of Trade, for the purpose of 
superintending the Metex)rological duties formerly under- 
taken by a Government Department, under the charge of 
Admiral FitzRoy. 

The Committee are credited with a sum of £10,000, 
voted annually in the Estimates, for the administration 
of which they are wholly responsible, and over which 
they are given the entire control. 

The Committee hold a meeting of some hours' dura- 
tion at least once a fortnight, when every subject on 
which action has to be taken by their executive officers 
receives their careful consideration. The duties of the 
Committee are onerous, and entirely gratuitous; they 
were accepted, and are very willingly performed by the 
members, on account of the earnest desire they severally 
feel for the improvement of Meteorological Science. 

The Committee consists of the following members : — 

General SirE. Sabine, K.CB., President of the Royal Society^ 

ChaiiTMin. 

Mr. Francis Qalton. 

Mr. Gassiot. 

The Hydroorapher of the Admiralty. 

Dr. W. A. Miller. 

Mr. De La Rue. 

Mr. W. Spottiswoode. 

Colonel W. J. Smythe, R.A 
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REPORT 



For the Year ending December 31, 1869. 



In this their third Annual Report the Committee have the introductory, 
simple task of chronicling the progress eflFected by the office in 
the several courses of inquiry, the commencement of which was 
fully described in the reports for 1867 and 1 868. 

The most important feature presented by the work of the pasL 
year, as compared with its predecessors, has been the organiza- 
tion of systematic operations in the discussion and publica- 
tion of the results furnished by the self-recording instruments 
at the observatories. Considerable increase in the computing 
staff has been requisite to the attainment of this end. 

The distribution of duties has been the same as that noticed 
last year. The whole of the discussions are conducted at the 
office in London, under the direction of Mr. R H. Scott ; the 
marine branch being under the special charge of Captain H. 
Toynbee, the Marine Superintendent. 

The general supervision of the self-recording observatories has 
been hitherto undertaken by Dr. Balfour Stewart, by permission 
of the Kew Committee of the British Association, in his capacity 
of Secretary to the Meteorological Committee, and director of 
the central (Kew) observatory. The Meteorological Committee 
have to report with sincere regret that Dr. Stewart has found 
himself unable to continue to devote so much of his time to their 
service as formerly, and has resigned his office. Such portions 
of his duties as are connected with the secretaryship, and the 
relations with the outlying observatories, will devolve upon 
Mr. Scott. The arrangements which have been made with the 
Kew Committee respecting the examination of the records from 
the observatories will be detailed subsequently. 

The three heads into which the operations of the Committee 
are divided are as follows ; — 

I. Ocean Meteorology, comprising the investigation of the Subdiviiion 
meteorological conditions of the entire ocean by means of observa- ?^ objecu of 
tions made at sea with instruments lent by the office. inquiry. 

The supply of instruments to the Admiralty is also undertaken 
by this branch. 

II. Telegraphy and Weather Signals, comprising the entire 
system of observation and of telegraphy required for the pre- 
paration of the daily weather reports, and for the issue to our 
own ports and to foreign countries of telegraphic information of 
ordinary weather and of storms. 
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III. Land Meteorology of the British Islands, comprising the 
method of inquirj' carried on at the seven self-recording obser- 
vatories established by the Committer. The object of this branch 
is, firstly, to afford for the entire area of the United Kingdom 
accurate meteorological information, similar to that published in 
most European countries under the auspices of their respective 
governments ; and, secondly, to furnish better data for the study 
of our weather than had previously existed, so as to place the 
investigations conducted in connexion with Branch II. on a 
satisfactory scientific basis. 

I. — Ocean Meteorology. 

The office continues, as in former years, the practice of lending 
to captains in the mercantile marine instruments which have 
been tested at Kew, and are generally, except in short voyaees, 
returned for re-comparison with standards as soon as the snip 
returns to port. The loan is granted on condition of observations 
being regularly taken and entered in a meteorological register, 
which is issued with the instruments, and is sent to the office 
when they are returned. 

The instruments supplied to a ship consist of — 

1 Marine barometer (Kew pattern). 

6 Thermometers. 

1 Thermometer screen. 

4 Hydrometers. 

And in exceptional cases an azimuth compass is added. 

No observations made with instrume^ts which have not been 
supplied, or authentically verified, by the office are employed 
in the investigations. Aneroid readings are never used. 

Captains of merchant ships are allowed to purchase any of 
these instruments at cost price, on condition of their keeping a 
Iregister of observations for the office. 

The Committee undertake, in addition to their relations with 
the mercantile marine, the entire duty of supplying Her Majesty's 
navy with all the -meteorological instruments used in the service. 
l.*he observations made with these instruments are not neces* 
sarily sent to the Meteorological Office, as the keeping of a 
special meteorological register is entirely voluntary, 
ladonof The direct management of this branch of the office is en- 
"• trusted to Capt. Toynbee, the Marine Superintendent. The 

minute examination of the registers as they come in, which is 
carried out under his directions, has given very satisfactory 
results. All particulars bearing on the quality of the observations 
and the mode of taking them, and any answers received from 
the observers in reply to questions arising out of their logs, are 
entered on a printed form, and bound up with the register for 
convenience of reference on future occasions. 

The arrears of observations existing in the office are examined 
on similar principles. The absolute rejection of any registers 
which bear internal evidence of carelessness, inaccuracy, or 
*' cooking,'" has been rigorously enforced. In some cases it has 



l^een found that though the instruuie(Eiif4f rt adings were from 
various, vca^safii untrustworthy, the wind and weather -ohsearv 
vat^oi^ were of yalue, and these have Aocordiogly been utilized. 
Th^ aljigbtest reflection will show the necessity of extreme 
care in order to avoid spoiling a mass of good observations by 
the int|*p4u^ion of oiJiers of inferior value, whether this be due 
to the quality of the instruments or to the observer. 

. The practical effect of the increased attention of the. office to 
the particulars just described has beeni as regai^ds the new work, 
to improve very materially the quality of the registers received 
during the year. 

The efforts of the calculators attached to this branch of the DiscoMioaof 
office have been consistentiy directed to the investiffatioii of the, o^>««rvBtioM. 
meiieprplogical conditions oif the equatoriaZ portion of the Atlantic 
Oc^n, as already described in previous reports. The progress 
effected has been very good, as the Committee have fortunately 
been able in this, as well as in the other departments, ip increase' 
the number of their working staff, so that twQ addit^nal com- 
puters have been engaged. In ordei: to meet the possibility of 
the calculations being retarded by a deficiency of logs pre- 
pared for extraction, Capt. Toynbee has trained two of his most -• ? - 
experienced assistants to exan^ne the registers, subject to his 
opntroL 

As a. general result it may be stated that about half of the ma-' Progress of 
terials at present in the office for the district under discussion has ^^"^ 
been by this time extracted on the plan described in the report 
for 1867,. The very minute examination which the information 
necessarily undergoes in the process of sifting it into monthly 
sheets for single degree squares is sufficient to indicate very pre- 
cise limits for the respective trade wind zones, with the gradual 
variations in the direction arid force of the currents themsjelves 
according to latitude and longitude. Equally exact data are! 
afforded for the position of the areas of hot and cold water,' 
which have such an important bearing on the systems of ocean, 

circulation. ,. 

. . . •••■>. 

Very slight variations in the mean pressure or temperature^ 
of the atmosphere are also revealed. It may fairly be augured 
from the progress already made that the mode of investigation- 
now pursued will be fruitful in results even beyond the expec- 
tations of its promoters. 

The question of the futune publication of the materials will' Pablicadon of 
soon have to be considered. It is obvious that if the mean ^^^^ 
results, say of the wind, be fbimd to be uniform throughput the-, 
hundred subrsquares of a single ten-^legree square, ao^advantii^ 
can be derived by proceeding to greater minuteness than a chafst 
or a table for the entire district of 10 deg. of lat^ and long, would 
require. 

; As heretofore, the Conmiittee have not been oyeo'-anxious to issaeatid 
ooUeat pew information, if there was any risk of receiving inao-. F**"" ®^ 
eutdte observations. The Marine Superintendent makes a point, "^••'^'*°**^ 
if possible, qf having a personal interview with the captains of all 
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ships supplied in London, and he has made several journeys to 
Liverpool in order to meet the gentlemen^ chiefly connected with 
the great ocean steamship companies who sail from that port. 
Appendix II. contains a Ust of the documents received during 
the year in this department. 

When the office was under the management of Admiral FitzBoy, 
fSshdlities were afforded for captains to receive and return instru- 
ments at certain of the poii», such as Liverpool, Bristol, &c. 
When the Committee took charge of the office, they found that 
almost all of the so-called '' agents " at these ports had been 
desired by circular to desist &om supplying ships. It has now, 
however, been thought desirable to recommence the practice 
of emplojdng such agents, and accordingly verified instruments 
can now be obtained at Liverpool, Hull, Aberdeen, and Dundee. 
It is hoped that as the three latter ports are the chief seats of 
the whaling and sealing trade, information will be obtained from 
high latitudes in the Atlantic Ocean. 

The registers, when received, are divided into four classes.: 
Excellent ; Very Good ; Grood ; Ordinary, 
itations The Committee, wishing to present all gentlemen who have 
»">•• kept " excellent " registers with some slight mark of the value 
they set on the co-operation of careftd observers, have determined 
to give in each case a presentation copy of the Atlantic Pilot 
Charts, recently published by the Admiralty. The names of the 
recipients of these charts during the 15 months ending with 
Maich 1870,* are — 

Captain's Name. Ship. 

Banner, Frederick William - - - *^ Lady of the Lake.** 

Brooks, Samuel - - - - " City of Brooklyn." 

Brown, Bobert - - - - " Moravian." 

Carruthers, Forrest Priest - - - ** Minero.** 

Pry, Alfred - - - - - " Foam." 

jGreenwood, William - - - - ** Scotia." 

Hayes, James - - - - . - << Ptolemy." 

Hendei*8on, Henry - - - - " Hope." 

IHodding, Samuel White - - - « Lidus." 

Hunter, David - - - - - '* Alpha." 

Jones, Arthur Arundel - - - " Victoria Nyanza." 

Lecky, Squire Thornton Stratford - - " Halley." 

Martyn, John Artis - - - - " Siberia." 

Petrie, Peter Conrad - - - - " Patagonia. 

Potts, Thomas Crosby - - - - ** Tenasserim." 

Bawle, Charles - - - - ^* Star of the North. 

Raymond, Charles Tenzer - - - ^' British Lidia. 

Smith, WUliam Henry - - - - " Hibernian." 

(Stephen, John George - - - '^ Moravian.' 

Watson, William - - - - ** Palmyra." 

Wherland, Frederick - - - - " Galatea." 

Wight, Henry Potts - - - - " Gosforth." 

* In addition the Committee have presented barometers to two gentlemen who have 
formerly kept registers for the office, bat hare now retired from the sea, yiz., to Capt, 
A. D. Wood in 1867, and to Capt Isaac Qales in 1870. A set of instroments was 
also presented to Capt Alfred Fry in 1868. 

t Chief Officer. % Second Officer. § Chief Officer. 
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As in former years, the staff has been employed at extra hours in Completion of 
carrying on the unfinished work found by the Committee in the ^"*^ ^^'^ ®^ 
office when they took charge of it. The progress of these operations 
was noticed last year, and by the close of 1869 the examination 
of all the information collected by Admiral FitzRoy for the 
Pacific Ocean and the China Seas was completed. The results 
have been forwarded to the Hydrographic Office of the Admiralty 
for embodiment in their series of physical charts now in process 
of preparation. 

With reference to the wind data for the Atlantic, to which 
allusion was made in the report for 1868, the Committee have 
decided not to authorise any publication for the present, owing to 
a general deficiency of information respecting the less frequented 
plots of the ocean. 

When these arrears of incomplete investigations relating to the DiBcnsuon of 
strictly marine branch of the office, and enumerated in the Report anemometrical 
of the Committee of Inquiry in 1865, had been cleared off, the Atlantic, 
subject which appeared in the next instance to demand attention 
was the reduction of anemometrical data, of which a large collec- 
tion had been amassed. 

At the meeting of the British Association at Dublin in 1857, 
a committee was appointed " to express to the Board of Trade 
'' the wish of the British Association that self-recording anemo- 
'* metere should be established on some of the islands in the 
'' Atlantic Ocean, in aid of the meteorological observations now 
'* being carried on on shipboard under the direction of the 
" Meteorological Department of the Board of Trade." The result 
was, that three anemometers on Dr. Robinson's pattern were 
erected early in 1859 ; two of them, those at Bermuda and Hali- 
fax, at the expense of the Meteorological Department, while the 
cost of the third, which was placed at Ascension, was mainly 
defrayed by the Government Grant Committee of the Royal 
Society. 

The instrument at Bermuda has been in almost constant action 
since that date. That at Halifax was taken down in 1862, 
and removed to Sandwick Manse, near Stromness, where it re- 
mained at work under the superintendence of the Kev. C. Clous- 
ton, LL.D., up to June 1869, when it was replaced by a new in- 
strument. The anemometer set up at Ascension was brought 
home when Lieut. Bokeby left that station in 1865. 

The records furnished by these instruments have been only 

Eartially discussed. Reductions of the anemograms for 18 months 
rom Bermuda, and for two years from Hali£ELX, were effected 
in the office, and published respectively ia the 8th and 13th 
numbers of Meteorological Papers. Some portion [of the records 
from Sandwick Manse have been tabulated, and the observations 
at Ascension were discussed by Lieut. Rokeby. 

No systematic treatment of the materials on the principles 
recommended by Dr. Robinson had ever been undertaken. It 
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wm therefore determined by the Committee to commence 
^e tabulation, reductioni and disciissicxn of this accumulation of 
important matter. The work 13 now in progress, but will require 
a considerable time for its completion. It will be observed that 
all these special inquiries are totally distinct from the ordinary 
work of the office, with which no interference is permitted. The 
cost of the extra work is de&ayed from time to time by special 
grants made by the Committee, who hope gradually in this way 
to be able to overtake the arrears of work in the office, and to 
give the results to the public. 

In the last report reference was made to the improvement 
' of deep-sea thermometers : the construction of these instru- 
me^nts has been much improved in the course of the year* 
The Committee appointed by the Royal Society to superintend 
the dredging expedition conducted by Dr. Carpenter, Mr. j.^ 
Qwyn Jeffireys, and Dr. Wyville Thomson, in H.M.S. "Por- 
cupine," have, at the suggestion of Dr. W. A. Miller, adopted 
'. a- form of thermometer for deep soundings which resembles in 
principle that formerly employed under Admiral FitzIloy*s 
direction, and described in Meteorological Papers, No. I., p. 55. 
Dr. Miller's instrument is fully described in the proceedings of 
the Royal Society, Vol. XVII., p. 482, from which the notice in 
Part II., p. 25, is extracted. The chief points in which it differs 
from its predecessors are its being of much smaller size, and 
therefore more convenient, and the fact that the liquid contained 
in the interval between the external glass casing and the actual 
thermometer bulb is spirit instead of mercury. 

Great care is taken to prove every instrument thoroughly 
before it is issued, and they are all tested in a hydraulic press, 
the force exerted being gradually increased up to 2^ or 3 tons 
per square inch so as to obviate any risk of the thermometers 
breakong from sheer pressure on service, and to ascertain the 
eorreetions to be applied to their readings for any given depth of 
water. These thermometers have given great satisfaction, one 
Q^.them having been used throughimt the entire cruise without 
itar accuracy being in the slightest degree impaired. 

These deep-sea thermometers are kept for the exclusive use of 
the Hydrographic Department of the Admiralty. 

In Appendix III. will be found a list of all the instruments 
supplied to ships in the Royal Navy during the year, with a 
» statement of the entire stock of instruments standing on the 
books to the account of the Admiralty on the 31st December 
I869» Tliis latter fttatement is prepared from the latest jreturna 
^y?nished by the respective storekeepers at the dockyards, &c. '"• 

'.^The work of tracing missing instruments has been systemaM-r 
cally carried on durinjg the year, and. many questions relating to 
their disposal have been cleared up. 

mtfl: Appendix IV. gives similar information with i^egard to the 
'^^"^^ BcMard Of Trade instruments. 
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These <tahle8,whea compared with those for. last year, show a 
considerable reduction in the number of instrumei^ts belonging 
to both accounts in use on shore. This amounts in— • 



Barometers. 



Anermdn. 



Thermometers. 



Admiralty account 
Board of Trade accoont - 



10 



20 

CompaneB. 
2 



36 



SO 



All these instruments have been recovered for use at sea. 

The increase of heavy guns in the navy has brought with it an 
increasing demand for the so-called ''gun** barometers which 
were made under Admiral FitzRoy's Erection, and specially 
adapted to resist concussion, by surrounding the tub6 with thick 
india-rubber tubing. These instruments were formerly only 
graduated to 0.01 inch, but as the tubes and the rest* of the 
instruments were made with as much care as other barometers^ 
the scales are now being graduated to thousandths of an inch, 
seas to render the instrument capable of as accurate reading 
as one of the well-known Kew pattern marine barometers. 

Instruments have been supplied by the Committee for educa- Supply of 
tional purposes to the following navigation schools : — 

Aberdeen - - - Master, Mr. Jones. 



instrunentB to 

navigation 

schools. 



Leith , - . 

Plymouth - - - 

South Shields, the Winter- 
bottom Marine School 



>» 



>i 



Mr. J. Bolam, jun. 
Mr. J. Menifield. 



•I ' 



„ Rev. Dr. HooppelL 

In addition a set has been allowed, with ^he special sanction 
of the Board of Trade, to remain at the Church of Scotland 
Training School in Edinburgh. 

Other instruments not used in the immediate . service of jthe 
office have been recalled, with the exception of the supply pre- 
sented to the Scottish Meteorological Society, as no^ced. in ihe 
last report* 

• • * 

II. — Teleqbapht and Weathsr Wabnikos. 

The only material ehange which has taken place in respect o( Position of 
the telegraphic system in the course of the year has been, an ■^^<>n«« 
increase in the number of reporting stations both at home and 
abroad. The list of these points of observation in o^r^i^ands, 
with th^ respiective observers' names, will be found in Afj>, V, 
Their number is now 20 (including London, where thfe tepbrts 
are n^ade by the clerks in the Meteorological 0£^ce), and they 
are situated, eight in England, two in Wales, six in Scotiiand, and 
four in Ireland. The substitution of St. Ann's Head, at the 
entrance of Milford Haven, for Weymouth has be^o. a moat 
useful change The development of telegraphic cdmmunicatiott 
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with the extreme north of Scotland has rendered it possible to 
receive daily reports from Wick and Thurso, and these stations 
have therefore been established, the former in the month of 
September, the latter at the beginning of February 1870. This 
extension of the system has proved to be of much practical 
benefit Nairn was formerly the most northerly of the stations, 
and although it is on the coast, and has a very level countiy in 
its immediate neighbourhood, it is so enclosed on the S., W., 
and N.W. by a mountainous country that the most violent 
storms from the quarters indicated are rarely felt thera The 
reports from the two additional stations, which are situated at 
a considerable distance from any mountains, and possess a very 
good exposure to the winds^ have enabled the office to form a 
much more correct conception of the conditions of weather pre- 
vailing daily on the north coast of Scotland than was previously 
possible. Some of the other stations, especially Liverpool and 
Oreencastle^ are at least as disadvantageously situated as Nairn. 
As regards Liverpool, the Committee are encouraged, by the 
readiness with which the authorities connected with tbe observa- 
tory belonging to the Mersey Dock Board have consented to co- 
operate vrith them, to cherish the hope that as soon as direct 
telegraphic communication with Birkenhead has been properly 
organized they will be able to receive daily reports from that ob- 
servatory, which is situated in a well-exposed position on Bidston 
Hill near Birkenhead. The question of improving the reports 
from Qreencastle presents serious difficulties. The N.W. coast of 
Lreland is so mountainous that it is almost impossible to find an 
unexceptionable place for wind observations. The same obstacle 
meets the proposal to obtain reports from the coast of the 
western highlands of Scotland.* 

All the stations were visited by Mr. Scott in the course of the 
year, and were found to be almost uniformly in very good con- 
dition. 

In order to test thoroughly the daily weather reports, compari- 
sons have been instituted between the daily observations registered 
at the telegraphic stations^ and the information for the same hours 
collected from the continuous curves at the observatories. This 
has only been possible in a few cases where the telegraphic station 
was reasonably near an observatory ; thus Ardrossan was com- 
pared with Glasgow^ London with Kew; and the results, as 
regards the correctness of the instrumental readings reported 
daily, have been very satisfactory.t 

* The Committee haye resolved, in compliance with a desire which has been very 
ffenerallj expressed, to replace Dover on their list of stations, so as to provide daily 
mformation from the S.E. coast of England. Dover with five oUier stations had been 
suppressed when the number of stations was reduced at the end of December 1864. 

J The transference of the telegraphs over the United Kingdom to the Fost Office 
wmch took place on the 5th of February will probably occasion some modification 
in the arrangements previouslpr existing for the supply of Uie daily reports. How- 
ever, firom the great care which Mr. Scudamore, on behalf of the Post Office, has 
taken to ensure the speedy and accurate transmission of their telegrams, the Com- 
mittee have every reason to expect that the change will be in every way beneficial 
to the cause of meteorological telegraphy. 
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A considerable change has taken place in respect of the inter- Telegrapliy 
change of weather reports with foreign countries, owing to the ^^i^** 
establishment of direct communication with Norway and Holland. 
The Meteorological Office now receives from the Observatoire Im- 
perial in Paris reports from Paris (twice daily), as well as once a 
day from Strasbourg, Lyons, Brussels, and Corunna. The Minis- 
t^re de la Mai-ine forwards reports from Cape Grisnez, St. Mathien 
(Brest), Grognon (L'Orient), He d'Aix (BK)chefort) (twice daily), 
Biarritz, and Cape Sici6 (Toulon).* In return, the Meteorological 
Office sends to the Observatoire reports from Nairn, Scarborough, 
Yarmouth, Penzance, Valencia, and Greencastle, (from the two last 
twice daily), and to the Minist^re de la Marine a daily r^sum^ 
of the weather as reported from the stations in these islands 
and in Norway. 

The daily report from Helder, formerly received vifi. Paris, 
now comes direct to London from Holland. 

It is, however, with regard to Norway that the system has 
undergone the most extensive modifications. In the course of last 
summer a direct cable was laid from Peterhead to Egersund on 
the coast of Norway, and in the month of October Professor 
Mohn, director of the Royal Meteorological Institute of Norway 
at Christiania, submitted to the Committee a proposal for a daily 
interchange of observations, which was carried into effect in the 
first days of December. The arrangements are, that the Meteor- 
ological Office receives from Norw^ daUy reports from Chris- 
tiansund, Skudesnaes (twice a day), and from the island of 0x0 
near Christiansand, and sends in return information from Nairn 
(twice a day), Yarmouth, and Valencia. 

It will be seen from the foregoing that the office receives 35 Extent of the 
reports every morning and 9 every afternoon. The stations ■T"*®"' 
are situated along the entire coast of the continent from Chris- 
tiansund in lat. 63° N. to Corunna, with the exception of the 
coast of North Germany, and of Denmark. It is, however, hoped 
that ere long intelligence may be regularly received from these 
districts also. 

Experience has shown that in most instances the office is able 
to transmit to neighbouring countries information of much 
greater value than any which it can receive from the continent, 
owing to the fact that most of our storms come to us from the 
Atlantic 

The service with Heart's Content has been maintained during Heart's 
the year owing to the continued liberality of the directors of the Content 
Anglo-American Telegraph Company. The messages are trans- 
mitted /ree of cost over the ocean vnres to Valencia, so that the 
cost to the Committee of this distant station is precisely the 
same as if it were on the coast of Ireland. 

* These latter stations hare all been placed (March 1870) in connexion with the 
observatory of Montsouris, established in the coarse of the year 1869, and managed 
by a meteorological commission of which M. C. Ste. Claire DeriUe is president. 
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' The daily observations^ with the exception of thoiie at Heart's 
Content, are taken at 8 a.m., Qreenwich time^ and most of the 
telegrams arrive in London at about 10 o'clock. An hour is 
required for tiieir reduction, discussion, and the preparation - of 
the d^y V9^ather report, copies of which are at once suppUed 
for the afternoon issue of several of the London papers. A 
biief tel^raphio r&um6 of the weather is despatched to the 
l&rine Mmistry in Paris, and if necessary, telegraphic intelligence 
of ^^torms or of atmospherical disturbance is sent to our own 
coasts and to foreign eotm tries. Later in the day the foreign 
telegrams, tod subsequently the afternoon reports, come lA. 
Copies of the complete report are then sent by post to the news- 
papers for next day^s morning issue, and to certain seaports which 
have applied for it on the terms named in the circular issued by 
the Committee in March 1867. (See Report, 1867, p. 17.) In 
addition, copies are supplied to a few meteorologists at a cost 
slightly exceeding the expense of postaga The list of recipients 
is contained in App. YL 

The intelligence of storms which is sent out from the office is 
of different characters, according to the requirements of the. place 
which receives it. In App. YII. will be found a list of the stations 
which are furnished with drums, in accordance with circular 278 
of the Board of Trade, issued in December 1867 (App. YIIL). 
These stations are 106 in number, and are situated, 55 in 
England^ 13 in Wales, 26 in Scotland, 10 in Ireland^ and 2 in 
Jersey. Lamps for night use are supplied to a few of the stations. 
All the stations have been established and are carried on on the 
terms laid down in the circular, excepting the dockyards, which 
are of course imder Admiralty management. The messages sent 
consist of an order to hoist the drum, accompanied by a brief 
explanation of the reasons why it is to be hoisted. The message is 
posted up as soon as it is received, for the information of the public. 
It continues in force for 36 hours, and no longer^ from the time 
of its receipt, unless modified by a subsequent telegram, which is 
frequently sent, either when the danger is known to have passed 
over, or when there are signs of the approach of another storm. 

The experimental semaphores which have been on trial at 
Blaokwall, Liverpool, and Tynemouth, have been taken down, 
as it. was. found that the drum signal was sufficient for the 
requirements of the respective ports, as far as they could be 
ascertained. 

In addition to the foregoing, a special telegram is sent to the 
tJnderwriters' Association of Liverpool, whenever the difference 
between any two barometrical readings taken that morning 
in these islands or on the adjacent French coast, exceeds half 
an inch. The message consists of reports of the atmospherical 
pressure and the wind at three or four stations. By this means 
intelligence of the general conditions of weather that morning 
reaches the underwriters' rooms daily before 1 o'clock, as long as 
the atmosphere continues in a disturbed condition. Half the 
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etpenae of trannnissioii of these telegrftms is borne by the 
A£^iatioD. 

The intellig^oe of storms sent to foreign countries differs in Warning to 
eiieh special case. To France'^ the^s&me messages are sent as to ^^® contment 
our own soutli coast and to'Jersey^ A telegram k despatched 
to' Utrecht and Hamburg, whenever the difference of readings 
lifetWeen an jfttfo 6f our stations eifceeds 0^8 in., and the authori- 
ties at Ham¥)urg hoist drums ^at that port and at CuxhaYen 
whehever'tbe fhtelKgence received justifies the step in their 
opinion; Th^^practi^ value of this information to the trade of 
Hamburg has been even more striking in the course of last year 
than it was bef<»e. , In the Second .^^ual Report of the Nord- 
deutsdie Seewarte, H^rr von Freeden says, — 

'' Let us now turn to the English storm warnings, fdr which 
" we are indebted to the courtesy of the Meteorological Oftoe in 
'* London. 

" We have received altogether 48 telegrams during the year 
** 1869. Of these 18 were simply cautionary, as to the more or 
*' less threatening state of affairs, and out of these, four exprei^sly 
" stated, ' Do not hoist yet.' " . ; : ; ;' ■ 

** The SO remaining telegrams may be considered asTeal stotm 
'* warnings, but the direct order to hoist the * drum \ signal Was 
'* only given in 22 cases. 

** Then the storm was experienced (a storm being taken as at 
" least 30 miles per hour)— 

'^ Same evening, or next day - - 13 times 

^ Previous day - - - - 4 „ 

'^ (In three of these cases a Sunday had inter- 
*^ vened and no telegram could be sent.) 

Squally weather - - - - 6 « . 



" Fine 



99 ' ■ " " • » 

" Total - - - 30 



99 



(( 



" In two cases we received no telegram, but in one instuice, 
BS is clearly stated, it was owing to an interruption on the 



" wires." 



The issue of warnings is conducted strictiy according to the Weather 
method indicated in the last report, and it is gradually alwriming ^^^/^^ 
a more scientific character, according as principles which seem waming. 



■% .' 



* Since the commencement of the present year 1870 (he Committee hate. been 
requested by the Minist^re de la Marine to issae iramings for the entire north and 
west coast of France. They have declined to imdertake so gr^ftt a charge, but have 
consented, whenever it seems requisite, to send telegrams to raris for transmission to 
the ports situated on the coast firom Dunker<}ue to Nantes. At these stations the 
drum is hoisted, and it has precisely the same signification as in England. 

The Norwegian goremment are tdso adopting the drum, and it is hoisted at Oxd 
near Christiansand. 
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to regulate the changes and sequence of our weather appear to 
be revealing themselves. 

The Committee in the increase of their computing staff, to 
which allusion has already been made, have added two to the 
nimiber engaged in this department, and the results have been 
very satisfactory. The daily weather chart is drawn regularly, 
and in addition an abstract of the conditions of weather for eadi 
day is entered in a book and carefully analysed. The books are 
in monthly volumes and each of them is copiously indexed, so 
as to afford facilities for the recognition of recurring types of 
weather. 

Adf^uffe^ In order to supplement the telegraphic reports the ofBce keeps 
^ itself in constant correspondence with the principal meteoro- 

logical organizations of the continent, and exchanges the litho- 
graphed daily weather reports for their respective bulletins. The 
institutions with which such an interchange is maintained are 
given in the note.* 

Each case of issue of a warning message is specially investi- * 
gated with respect to the weather recorded at the self-recording 
'^^^'her *f observatories and the telegraph stations. As these points of 
•ti^oDB.^ observation are rather sparsely scattered around our coasts 

measures are being taken by the Committee to increase the 
number of their automatic instruments by erecting anemometers 
at Holyhead and Yarmouth (see p. 22), and to invite co-opera- 
tion from private observers. In the last-named direction they 
have received great encouragement, as not only have seversd 
gentlemen of great zeal and acknowledged accuracy in observing 
agreed to help them by furnishing reports of wind and weather, 
but in some cases even daily anemographical recoil have been 
promised theuLf This plan was only commenced at the close 
of the year, so that it would be premature to speak of it at more 
length. 

* List of Daily Meteorological Balletins received at the Meteorological 

Office. 



Place. 



Whence issued. 



Christiania- 
Hamboi]^ 
Lisbon - 
Paris - 
Paris - 
St Petersburg 
Utrecht - 
'Vlenna- 



Nortke Meteorologiske Institut 
Nord-deutsche Seewarte. 
Obserratorio do In&nte D. Loix. 
Obsenratoire Imperial. 

Observatoire M^lorologique Central de Montsooris. 
Obserratoire Central Physique de Russie. 
Koninklgk Nederlandsch Meteorologisch Instituut 
K. K. Central-Anstalt fiir Meteorologie und Erdmag- 
netismus. 




t Becords of this nature haye been received firom His Grace the Duke of North- 
nmberlandy Alnwick Castle ; B. H. Barnes, Esq., Bayswater ; Rer. F. W. Stow, ' 
Whitby. 
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The principle that the direction and force of the wind on any 
day depend on the amount of difference in barometrical readings 
over a given area, or on the " gradient/' as explained in the last 
report, has proved itself to be thoroughly trustworthy. The 
problem in weather study to which attention must now be 
directed is the discovery of the probable path of each storm 
taken as a whole, and of its rate of progress across the country. 
This is a question most difficult of solution, but great light is 
and will be thrown upon it by the study of the continuous 
records furnished by the observatories. AC this point, therefoi*ey 
the labours of the two branches of telegraphy and land meteoro- 
logy coalesce. Under the latter head at p. 21 will be found an 
account of the proposed Quarterly Weather Keport. This cur- 
rent chronicle taken with the facsimile representations of the 
graphical instrumental records, will afford materials for subse- 
quent weather study incomparably more copious and accurate 
than anything which has been hitherto available either in this 
country or elsewhere. 

In addition to the work which has just been described. Non-official 
inquiries of a more theoretical character have been carried out P'l^licatioM. 
during the year. The Committee, considering that speculative 
deductions of the nature indicated should rest on the authority 
of the respective investigators, have sanctioned the commence- 
ment of a series of non-official papers, consisting of reports 
addressed to them on the several questions which have been the 
subjects of the inquiries. The authors of these reports are alone 
responsible for their contents. The first paper of this class was 
Mr. Scott's " Report on the Connexion between Strong Winds 
and Barometrical Differences," noticed in the last report. It has 
been followed by two others from the pen of Capt. H. Toynbee, of 
which the first is ** On the Meteorology of the North Atlantic 
between the parallels of 40** and 50** N./' the other " On the 
Use of Isobaric Curves.'^ The former of these is an examination Meteorology 
of the observations taken on board the Atlantic mail steamers of the North 
on their outward and homeward voyages. Four passages each Atlantic 
way, made by one observer, Capt. John A Martyn, have been 
taken, and the diagrams of the observations exhibit this remark- 
able peculiarity, that when the ship is oiUvxird bound, the 
barometrical and thermometrical curves are marked by firequent 
oscillations, and the wind usually shifts from S. to W. and back 
again several times during the passage ; while when she is home- 
wa/rd bound the instruments and the wind are much more 
steady. Capt. Toynbee offers as an explanation of these facts 
the idea that the atmosphere over the Atlantic is in a state of 
constant motion in a direction which is generally easterly, and 
at a rate of progress slightly less than that of a fuU-powered 
steamer, and that it is disposed in a series of successive eddies 
or waves. The ship, when outward bound, meets and passes 
through several of these systems, while on her homeward passage 
she may run with one for days together, and so experience little 

S5978. B 
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change either in wind or weatlier. It is almoBt mmeoeeBaty to say 
that should these views be confirmed by more ample ezpenenoe, 
the generalization is calculated to be a most useful one, as well 
to scienUfic meteorology as to practical navigation. 
The Hie of ' Oaptain Toynbee's Second Report is on the use of .isobaric 
imiMneciiiTes. curves^ in afibrding a clue to the present and probable conditions 

of weather. Ho has investigated the weather charts for several 
days at various seasons, drawing on every chart two lines^ one 
indicating the line of greatest actual barometrical gradient as 
shown by the observations, the other showing the greatest change 
in the distribution of pressure, and joining the station where the 
barometer has risen most rapidly during the preceding 24 hoqrs 
with that where the fiill has been greatest The normal to the 
first of these lines shows, on the principle of Buys Ballot's law, 
the wind which will prevail during the day, while the normal to 
the second indicates the probable change in direction and force 
which will supervene in that wind. It is evident that if theee 
two lines run in the same direction the wind will increafw, and 
vice verady it will die down if their directions be opposed to each 
other. 

These results are very useful, and they are employed by the 
office in the issue of cautionary telegraphic warnings. 

Another practical principle which is brought under the notice 
of seamen in this report is, that the tack on which a ship is sailing 
influences the i*ate of rise or £aJl of the barometer on board. 

Kiboy The Committee have continued the practice of lending barome- 

**'<'"**^«"- ters to small ports and fishing stations, where the inhabitants, ace 

too poor to be able to provide such an instrument for themselvea 
The barometers usually supplied are the so-called ^^ Fishery 
Barometers," which are of large size, so as to be easily consulted, 
and yet of considerable accuracy. This i(ytm, of instrument im 
originally devised at Axlmiral FitzBoy's suggestion.. 14 of these 
barometers were issued on loan during the year, and there, aye 
now 111 stations round our coasts supplied with barometers for 
public use.^ The stations are situated, 48 in England, 2 in 
Wales, 39 in Scotland, and 22 in Ireland, see App. IX. The Botfzd 
of Fisheries in Edinburgh has kindly undertaken the local supcDr- 
vision of these instruments in Scotland* and no fresh graata to 
Scotch stations are made without consultation with that ofiE^ 

III. — Land Meteokologt of the British Islands. 

It is in respect of this branch of their system that the opera- 
tions of the Committee have undergone the most active devekqp^ 
ment since the date of the last report. The stations fitted, with 
self-recording instruments are seven in number, and they were 

* ■ — ■ ■■» 

* The Royal National Lifeboat Institatioxi baa also erected several of these inrtnK 
to on the coast 
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ajl inspected by Dr. Stewart in the course of the year. The 
following particulars about them may be of interest : — 



ObmnlfHy. 



Superinteiided by- 



AberdecD r 
Glasgow 

Armagh 

Valencia 
Skonyhant •> 

Kew - 

Falmouth - 



D. Thoauon, M. A., Proftssor 
I of NatavlPhikMophy. 
Q. Grant, LL.D., F.B.S., 
Professor of Practical 
Astronomy. 
ReT. T, Bomney Robinson, 
D.D., FJft.8., Astronomer. 
Key. Thos. Kerr - 
Cooncil of StonyhnrBt 
I College. 

' Kew Committee of British 
j Association. 
' Royal Cornwall Polytechnic 
i Society. 



Latitude • 
N. 

1 


tudew. 


Height of 
Bamrsph 

Cistern 
aboreSea 

Lerel. 


O / 

57 8 


O / 

2 6 


Ft 
88*5 


55 51 


4 16. 


184 


54 22 


6 39 


207-3 


51 54 
53 50 


10 25 
S 25 


23*0 
360*7 


51 29 


18 


34 


50 9 


5 4 


210-8 



The records from all the observatories are examined at Kew, 
in accordance with the regulations contained in Part II. of 
the report for 1868, prior to being sent to the office in London 
for discussion. 

Dr. Balfour Stewart having resigned his appointment as secre- New arrange- 
tary, the arrangement heretofore existing between the Meteoro- ??*^^ "^^ 
logical Office and the Kew Committee has (with the concurrence ^' 
of the Council of the British Association) been settled pro tern,, 
on the following conditions : — 

The records from the outlying observatories, together with 
those of the central (Kew), are, as heretofore, to be examined at 
Kew, in consideration of an annual sum (400Z.) being allowed for 
the performance of that duty. This payment is irrespective of 
the annual grant (2502.) made to Kew as one of the seven self- 
recording observatories, and is an increase of 2002. on the amount 
originally paid to the Kew Committee for the same work, while the 
sp&a»l salary to Dr. Stewart, as secretary, is no longer payable. 

The direct supervision of the observatories is, from the com- 
mencement of the present financial year, to be transferred to the 
Meteorological Office. 

It is understood that these arrangements shall continue in force 
as long as the present position of Kew Observatory with the 
British Association remains unchanged. 

The Meteorological Committee regret that they have not been 
able to retain the benefit of Dr. Stewart's continued assistance to 
the same extent as in former years. They desire to record and 
acknowledge that they fully recognise the practical experience 
and the eminent scientific attainments of that gentleman, as 
evinced by him during their arduous task of arranging and 

B 2 
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finally establishing a new and delicate system of meteorological 
observations. 

The Committee, finding that at the end of 1868 the difficulties 
of first starting the system had been overcome, and that the 
various observatories were sending in their records with great 
regularity and comparative freedom firom defects, resolved that 
their systematic publication of results should commence with the 
year 1869. They have therefore during the year increased their 
computing staff, so as to keep pace with the progress of the 
instruments. The continuous records will be capable of being 
utilized for entirely distinct purposea On the one hand, they 
will undoubtedly furnish mean numerical results of accuracy 
surpassing anything which could be yielded by eye observations ; 
and on the other hand, they will exhibit the changes in atmo- 
spherical conditions which pass over our islands with absolute 
fidelity, and will thereby throw a totally new light on the study 
of weather. 

The appendix to the last report contained specimens of tables 
of average results which were in process of calculation. These 
have been completed for the year 1869, and are in type : they 
are two in number. 

Table I. gives the monthly means for the barometer and dry 
thermometer, with the extreme readings, maximum and minimum, 
for each month, and in addition the monthly means of vapour 
pressure and of dry air. 

Table II, gives the five-day means of the barometer and the 
dry and wet thermometers. 

These tables will at the end of five years be supplemented by 
a third, exhibiting the hourly periodic corrections of temperature, 
80 as to afford data for the determination of daily range in all 
parts of the country. 

The calculation of numerical average results for the wind 
presents very serious difficulties, owing to the extremely 
changeable nature of our climate. It has finally been decided 
at the instance of Dr. Robinson, whose authority on the subject 
of anemometry is unquestioned, to conduct the discussion with 
a view to occasional publication at definite intervals, inasmuch 
as it appears that five years is the shortest period &om which 
results of any practical value could be expected. 

Lastly must be noticed the method adopted by the Com- 
mittee for presenting their continuous records to the public in 
a form available for weather study. In the last report the 
issue of lithographed curves, at full size, obtained by tracing 
from the originals and the subsequent use of the anastatic process^ 
was mentioned. It became evident that any reproduction of the 
records at natural size would be far too cumbrous and costly. A 
little consideration showed that the time scale would bear much 
greater reduction than that of the ordinates for the actual instru- 
mental readings. The problem which then presented itself was 
how to reproduce the curves by instrumental means with entire 
truthfulness, at the same time varying their scale in the manner 
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indicated. This difficulty has been met in the most satisfactory 
manner by one of the Committee, Mr. Francis Galton, who has 
invented a pantagraph which effects all that is required of it in 
this direction with the utmost accuracy, and is at tfie same time 
very easy of manipulation. A description of the instrument will 
be found in Part II. at p. 32. 

The zinc templates obtained from it exhibit the curves on the 
same vertical s(»Je as the original, but with the horizontal scale 
reduced to one third. These templates are then capable of any 
further reduction which may be desired in the ordinary panta- 
graph. The amount of reduction which has been adopted is 
one half, so that the final curves published are on one half the 
vertical and one sixth the horizontal scale of the original curves 
obtained from the instruments themselves. 

It is found that when the records are reduced in this proportion 
the entire information from the barometers and thermometers at 
the seven observatories for five days can be brought within the 
space of a 4to. page. The data for wind and rain for the same 
interval form a corresponding plata 

It is obviously of paramount importance that the most ex- 
treme mechanical precision should be provided, so that the records 
shall be capable of exact measurement at any epoch of time. 

The ordinary pantagraph is not sufficiently accurate for such 
very delicate work. The Committee have therefore ordered 
one of the pantagraphs invented by F. Wagner, junior, of Berlin. 
The construction of these instruments is admittedly superior to 
that of any others in use. This instrument will be ready about 
the month of June. 

In order to avoid additional delay it has been determined to 
reproduce the records for the first three months of 1869 by 
litnography^ and the work has been entvusted to Malby & Co. 
Specimens of the lithographed plates produced by the method 
above described are given (Plates I. and II.) representing the 
weather from Jan. 26-30, 1869. 

The curves will, however, require some explanation, and with 
the view of affording this the Committee have directed that a 
continuous chronicle of the weather should be prepared. This 
has been commenced, and it is based on the data furnished by 
the observatories, combined with that provided by the telegraphic 
weather reports, ships' logs, and other sources of accurate 
information, such as observations made by independent British 
observers of known accuracy, and by the sevend bulletins, &c., 
published abroad (p. 16). 

This chronicle will be illustrated by small sketch charts show- Quarterly 
ing the conditions of barometrical pressure and of wind when- ^«*^«' 
ever such information seems requisite. This weather journal ^' ' 
with the plates of curves will appear at intervals of three months, 
and will be entitled the Quarterly Weather Report of the Meteoro- 
logical Office. With this publication the mean numerical results 
will be from time to time issued. 
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On oommencing the ByBtematic stody of weather it at' oOibe; 
became Q>ddent that additional information' was required from: 
Brii49h ataticKos in, order to afford an accurate insight into ilia- 
changes of our weather. The most obvious partioulaif in whUh.* 
an increase of points of observation was required was the wistd«r 
A cursory inspection of the simultaneous anemometriciiJl .r»«r 
cords from the existing observatories was sufficient ix^ slpppw 
that their indications were much influenced by local condition^ 
the. inland stations showing much less wind thai^ tho^.<^pqs^; 
to the sea. In order to obviate partially the inconvenience arinngj 
from this cause three new anemometers have been erected during, 
the year:at exposed points on our coasts. One was erected :in 
June at Sand wick Manse, Orkney^ in order to replace the instmi* 
ment which has been in action there for the last seven year^ 
under the superintendence of Dr. CloustOn. The second has :been 
placed at Holyhe^, and the third at Tarmoiith. At the former 
station the anemometer is placed on the top of the old lighthouse 
by permission of the Board of Trade. The Cominittee have also 
to acknowledge the valuable assistance which they have received 
in the matter from Rear- Admiral Schomberg, the harbour master! 
At Yarmouth the instrument is set up on the Sailors* Home 
with the sanction of the committee of that institution. 

The other measures which are being adopted with the view 
of inviting volimteer co-operation in observations have already 
been detaUed (p. 16). 

An important development of the automatic system of obser- 
vation introduced by the Committee will take place in the course 
of the year 1870, as they have determined to erect self-recording 
rain gauges at all the observatories. The form of instrument 
adopted is that invented by Mr. Beckley, a description of which 
will be found in Part II. (p. 36). 
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Expenditure. 

On closing their accounts for the financial yeai* 1868-^9, the 
Committee fortunately found themselves with a balance to their 
creditj so that they were in a position to meet the serions oatlayi 
entailed on them by the necessity of fitting up and fumisbiDg a 
new office. The total expenditure on this head has exceeded: 

760Z. . , 

It was at the end of February that notice was received from 

the Board of Works that they desired to resume possession of 

the rooms at No. 1» Parliament Street, which had been in tiiB. 

occupation of the Meteorological Office since its establishment. 

The Committee succeeded in fijiding suitable accommodation in 

the house No. 116, Victoria Street, and the office was removed, to: 

its present location on the 31st of May. 

The addition to its annual expenditure entailed on the office 

by this change ha3 been very considerable, exceeding 370Z.^ for 

rent, &C.5 which is further increased by charges for firing, bght, 

cleaning, and the wages of an office keeper. 
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Another source of augmented outlay has been the increase in increMeof 
the computing staff, in order to cope with the arrears of observa- "^*^- 
tions already existing in the office and the materials constantly 
coming in. The necessity of action in this direction was most 
emphatically ui^ged by the Committee of Inquiry in their report, 
and the Meteorological Committee have kept constantly before 
them the desirability of canying it out. 

No fewer than nine new computers have been engaged at 
weekly wages. Of these, two are attached to the branch of 
ocean meteorology, two to that of telegraphj^ four to that of 
land meteorology of the British islands, while the ninth gives 
assistance in the clerical work of the accounts and correspon- 
dence. The payment of these gentlemen entails a yearly charge 
exceeding 500Z. 

The Committee are glad to ba able to say that notwithstand- Present 
ing this great permanent increase of their expenditure they have P^"*'**«*- 
been able to confine it within the limits of their annual grant. 
They find themselves at present with a balance of 1,486Z. at 
their bankers, but of this sum almost the whole has been 
anticipated by various contracts, &c. The postal telegraph 
accounts for February and March will not &I1 much short of 
300^. ; 230Z. is required to defray outstanding accounts for 
instruments for the mercantile marine ; the pantagraphs will 
cost 280?. ; and the rain gauges 210?. On the whole the Com- 
mittee will commence the year 1869-70 with a small available 
balance in hand, and they hope, by careful management, to 
succeed in discharging the duties they have undertaken without 
requiring a present increase in the grant allotted to them by 
Parliament. In Appendix X. will be found a list of the present 
staff in the employment of the Committee, and of their several 
occupations. 

App. XI. gives a list of the additions to the library made 
during the year. These books have, for the most part, been 
received in exchange for the publications of the office. 

Summary. 

The progress made in the office during the year in the various 
directions of its inquiries may be thus summed up : — 

I. Ocean Meteorology, — The investigation of the meteorology 
of the equatorial portion - of the Atlantic Ocean has made satis- 
fia^ctory progress, as the number of assistants engaged on it has 
been increased. 

The unfinished discussions relating to the Pacific Ocean, found 
in the office, have been completed, and the results sent to the 
Admiralty for embodiment in their series of physical charts. 

The wor^ now in hands at extra hours is the reduction of 
anemometrical data. 

The issue of instruments on loan has been continued, and the 
character of the registers received shows a very sensible general 
improvement. The Committee have presented copies of the 
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Atlantic pilot charts to certain captains, who have kept ** excel- 
lent " logs. Their names will be found at page 8. 
The cost of this department has been 1,639!. l8. 6d, 

II. Telegraphy amd Weather Warnings, — The home-reporting 
stations have been increased by two, Wick and Thurso. No 
material change has been made in the system of telegraphy with 
France, but a regular interchange of reports has been instituted 
with Norway, which has been productive of much mutual 
benefit. 

The drum signal is hoisted, on orders from the Meteorological 
Office, at 106 British stations, as well as along the coast of France 
from Dunkerque to Nantes. 

The study of weather is conducted on systematic principles ; 
every warning message issued is carefully compared with the 
subsequent weather experienced as recorded at the self-recording 
observatories. * 

Fourteen new fii^hery barometers were supplied during the 
year, making the total number round our coasts 111. 

The cost of these operations has been 2,6392. 0«. Id. 

III. Land Meteorology of the British Islands, — The regular 
discussion of the observatory records has been undertaken, and 
the mean results for the year 1869 are in type. Measures have 
been adopted to reproduce the curves yielded by the instruments 
in facsimile, so as to present to the public the entire information 
obtained by the system. 

It has been determined to publish a quarterly weather report 
which shall contain the continuous plates, with a current 
chronicle of the weather explanatory of them. The facts on 
which this chronicle is compiled are obtained partly from 
Branch III. and partly from Branch II. Any information 
derivable from ships' registers is also utilized. 

In order to increase the amount of information received at the 
office, anemometers have been erected at various points on our 
coasts, and invitations have been issued to independent observers 
of known accuracy to assist the office in its work. These pro- 
posals were only sent out at the close of the year, but the Com- 
mittee have already received great encouragement to hope for 
good results from the plan. 

The cost of the department of land meteorology has been 
3,174i. 5s. 2d. 

0#oe.-The expenses of management, in salaries and wages, 
have been 1,562Z. Is. Sd. This sum will be reduced during the 
ensuing year, owing to Dr. Stewart s resignation of the secretary- 
ship. The other charges incident on the office for rent, furniture, 
&c. &a, have amounted to 1,4042. 3s, 7d, 

Arrangements have been made with the Kew Committee of 
the British A&sociation for the examination of the curves and 
tabulations at that observatory. 

The general supervision of the observatories has been trans- 
ferred to Mr. Scott. 
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PART II. 
Descbiptiok of New Instbuuents, &c, adopted by the 

M&TEOROLOQICAL COHXITIEE. 



No. 1.— Note upon a Self-Reqisterino Thebhoubter adapted 
to Deep-Sea Soundikqs, hy W. A. Miller, M.D., Treasurer 
and V.P.R.S, extracted from Proceedings of Royal Society 
vol. xvii., p. 482. 

It is well known that self-registering thermometers of the 
ordinary construction are liable to error when sunk to consider- 
able depths in water, in consequence of the diminution produced 
for the time in the capacity of the bulb under the increased 
pressure to which it is subjected. The index, from this cause, is 
carried forward beyond the point due to the effect of mere tem- 

fierature, and the records furnished by the instrument rise too 
iigh.» 

A simple expedient occurred to me as 
being likely to remove the difficulty ; and 
ns upon trial it was found to be perfectly 
successful, I have thought that a notice of 
the plan pursued miglit not be unacceptable 
to future observers. 

The form of self-roistering thermometer 
which it was decided to employ is one 
constructed upon Six's plan. Much care is 
requisite in adjusting the strength of index- 
spring, and the size of the pin, so as to allow 
it to move with sufficient freedom when 
pressed hy the mercury, without runniog 
any risk of displacement in the ordinary 
use of the instrument while raising or 
lowering it into the water. Several of 
these thermometers have been prepared for 
the purposo with unusual care by Mr. 
CaseUa, who has determined the conditions 
of strength in the spring and diameter 
of tube most favourable to accuracy. He 
has also himself had an hydraulic press 
constructed expressly with the view of test- 
ing these instruments. By means of this 
press the experiments hereafter to be de- 
scribed were mada 

The expedient adopted for protecting the 
thermometers from the effects of pressure 
consisted simply in enclosing the bulb of 
such a Six's thermometer in a second or 
outer gisss tube, which was fused upon the 

■ In m vBtCT of ip. gr. I-OST, the preunre in detcending incrEMCi at the nte of 
380 Ibt. npon the aqaan inch for ejtrj 100 fithami, or exietlj dim ton for tnerj 
SOO&thom^ 
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stem of the instrument in the maimer shown in the accompanying 
figure. ThisL outer tube was nearly filled with alcohol^ leaving 
a Utile space to allow of variation in bulk due to expansion. 
The spirit was heated to displace part of the air by means of 
its vapour^ and the outer tube and its contents were sealed 
hermetically.* 

In tiiid way variations in external pressure are prevented from 
affecting the bulb of the thermometer within, whilst changes of 
temperature in the surrounding medium are speedily transmitted 
through the thin stratum of interposed alcohol. 'The* thermo- 
meter ia protected firom external injury by enclosing it in a 
soitabiy constructed copper cajse, open at top and bottom, for the 
free passage of the water. 

In order to test the efficacy of this plan, the instruments to be 
tried 'wenre enclosed in a strong wrought-iron cylinder filled with 
water, and submitted to hydraulic pressure, which could be raised 
gradually till it reached three tons upon the square inch, and the 
amount of pressure could be read as the experiment proceeded 
upon a gauge attached to the apparatus^ 

Some preliminary trials made upon the 5th of May showed 
that the press would work satisfisictorily, and that the form of 
thermometer proposed wonld answer the purpose. 

These preliminary trials showed that^ even in the thermometers 
with protected bulbs, a forward movement of the index of from 
0*5 to 1*^ F. occurred during each experiment. This, however, I 
believed was caused, not by any compression of the bulb, but by 
a real rise of temperature, due to the heat developed *by the 
compression of the water in the cavity of the press. 

This surmise was shown to be correct by some additional ex- 
periments made last week to determine the point. On this 
occasion the following thermometers were employed : — 

No. 9645. A mercurial maximum thermometer, on Professor 
Phillips's plan, enclosed in a strong outer tube containing a little 
spirit of wine, and hermetically sealed. 

No. 2. A Six's thermometer, with the h^Ah protected, aaproposed 
by myself, with an outer tube. 

No. 5. A Six's thermometer^ with a long recurved cylindrical 
bulb, also protected in a similar manner. 

No. 1. Six's thermometer, with cylindrical bulb of extra thick- 
ness, not protected. 

No. 3. Six's thermometer, with spherical bulb, extra thick 
glass, not protected. 

No. 6. Admiralty instrument, Six's thermometer, ebonite scale, 
bulb not protected. 

No. 9651. An ordinary Phillips's maximum mercurial ther- 
mometer, spherical bulb, notj^otected. 

The hydrauUc press was exposed in an open yard, and had been 
filled with water several homrs before. A maximum thermometer. 




* See alio p. 10. 
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iiktroduced into a wrought-iron tube filled with water, opea at 
Okie etsA to the' outer air, closed at the other, where it passed into 
tte gaiter contained in the press, restored 46^*7 at thecom^ 
liieik^taiebt, and 47^ ^t the end of the experiment. Tl^mpemture^ 
ofthee3Cternalttir49^F; • 

In commencing tne;ex!p6riment; the seyen thermometers under 
trial wer6 introducod into the watet in the cavity of tii6 press, 
and after a lapse of 10 minutes the indices of eac6 'w)ere set,' 
carefully Tead, and each instrument was immediajbelj^ replaced .in 
the prcJSs; which wis then clb^d^ and by working. tiie pump 13ie 
pressui^e was gtadually raised toSf^ tons upon tlie inch. It was 
maintainecl at this point foif 40 minutes, in order to allow ipcie 
for the slight elevation of temperature caused by the compr^sion 
of the wa^r to equalize itself with th)Eit of the body of the ap- 
paratus. _At the end of the 40inii^^tes the pressure S^as rapidly 
relaxed! 'A qotrespoiiding depressidn of temperature was thus 
occasioned, the press was opened immediately, and the position of 
the indices of each thermometer was again read careiully ; and 
the water was found to be at a temperature sensibly lower than 
before the experiment begiaii, by about 0**'6 F. By this means it 
was proved that the foi'ward movement of the index in the 
protected thermometers, amounting to 0°-9^ was really due tor 
temperature, and not to any temporary change in the capacity of 
the bulb produced by pressure. 

This will be rendered evident by an examination of the sul>- 
joined table of observed temperatures : — 



First Series : Pressure 2^ tons per square vnch* 



TQfnmTiAi* tif ' 


Minimum Index. 


Maximum Index. 


1 

Maximum ' 
Mercury. - 
After.' 


Thecmometer. 


Before. 


After. 


Before. 


After. 


Protected - 9646 
„ . 2 


4^0 

470 

46-7 
470 
47-0 


• 

46-5 
46-3 

: 

46-4 
46-5 
46 


47'0 
46-7 
46- 6 

46-5 
46-5 
47 

46-7 


47-7 
47-6 
47-6 


» 

46-5i 
: 460 


' Mean - - 


47-6 


< 


Unprotected - 1 

- 3 

- 56 

- 9651 


54 

56-5 

55-5 

1185 


46 
46 
46 


Mean - 


46-9 


46-3 


. 46-7 


— 


461 



Temperature of external air - ,-49 49 

Temperature of thermometer in press - 46*7 47 



28 R^ort of the Meteorclogicdl Committee 

In the Phillips's maximum thermometer, with unprotected 
spherical bulb^ No. 9651, the bulb had experienced so great a 
d^ree of compression as to drive the index almost to the top of 
the tube. In all the other unprotected instruments, which had 
been made with bulbs of unusual thickness, the index had been 
driven beyond its proper position from 6**'4 to 8°'9 F. ; and it is 
obvious that the amount of this error must vary in each instru- 
ment with the varying thickness of the bulb and its power of 
resisting compression. 

Notwithstanding the great pressure to which these instruments 
had been subjected, all of them, without exception^ recovered 
their original scale-readings as soon as the pressure was removed. 
It will be seen that the mean rise of temperature indicated by 
the three protected instruments was 0^*9 F.^ whilst the mean 
depression registered on removing the pressure amounted upon 
all the instruments which admitted of its measurement to 0^*6, 
an agreement as close as was to be expected from the conditions 
of the experiment. 

A second set of experiments was made upon the same set of 
instruments, with the exception of 9651 ; but the pressure was 
now raised to 3 tons upon the inch ; this was maintained for 10 
minutes. When it had risen to 2| tons a slight report was heard 
in the press, iudicating the fracture of one of the thermometers. 
On examining the contents of the press afterwards it was found 
that No. 2 was broken, the others were uninjured. The broken 
thermometer was the earliest constructed upon the plan now pro- 
posed, and it was consequently not quite so well finished as 
subsequent practice has secured for those of later construction. 
The results of the trial under the higher pressures showed an 
increase in the amount of compression experienced by the unpro- 
tected instruments, rising in one instance to as Inuch as 11°'5 F. 
With the protected instruments the rise did not exceed 1°'5, due, 
as before, to the heat evolved from the water by its compression. 
A pressure of 3 tons, it may be observed, would be equal to that 
of 448 atmospheres of 15 lb. upon the square inch ; and if it be 
assumed that the diminution in bulk of water under compression 
continues uniformly at the rate of 47 millionths of its bulk for 
each additional atmosphere, the reduction in bulk of water under 
a pressure of 3 tons upon the square inch will amount to 
about -^ of its original volume. This probably is too high an 
estimate, as the rate of diminution would most likely decrease as 
the pressure increases. 




APPENDIX. 

Since the date of the foregoing paper some additional trials of deep- 
sea thermometers have been made, the results of which may be of 
interest. 

The first set of experiments were made in Capt. Toynbee's presence^ 
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and the instruments tested were 12 of Dr. Miller*s thermometers. One 
unprotected deep-sea thermometer (Pastorelli, 73), and one protected 
with a jacket^ of mercury (see p. 10) on the plan approved of by 
Admiral FitzBoj (Negretti, 19) ; both the latter' instruments belong to 
the office. 

The instrument used as ''standard" throughout the experiments 
was the same thermometer as that described in Dr. Miller's paper. 

First trial ; pressure 2^ tons per square inch. 

28th September 1869. 



Number 


Minimnm Index. 


Maximum Index. 


Mercury. 


of Thermometer. 


Before. 


After. 


Before. 


After. 


After. 


Standard . - - 
1 
>>u 2 
|S 3 

5 
6 


60-5 
60-3 
60*3 
60*2 
60'2 
60-2 


60*5 
60*1 
60'2 
60-1 
60' 2 
60*1 


60-5 
60'5 
60-4 
60-3 
60-3 
60-5 
60*3 


61*1 
62*0 
61*8 
62-0 
61*4 
61-8 
61*5 


o 

1 



Result : — ^The minimum indices in no case affected by pressure ; the 
standard rose 0^*6, and the maximum indices rose on an average 
l°-37. 



Second trial ; pressure 2^ tons. 



Standard - 


„ . 


_ • 


. . 


61*0 


61*3 


61-0 




7 


60-8 


60-5 


60*8 


62-0 


60*9 


1^ 


8 


60-7 


60'5 


60-8 


62*0 


60-8 


Protected 
spirit jad 


9 
10 
11 


60-5 
60*4 
60-8 


60*3 
60-5 
60-8 


60*5 
60-8 
61-0 


61-5 
62*0 
61-8 


60*5 
60-6 
60*8 




12 


60-7 


60*5 


60-8 


62-0 


60*6 



Besult :— Little or no effect upon minimum indices, standard rose 
(f'Zy T"ft'gi"inm indices rose 1®*10. 
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. Third trial ; pressure 2^ tons. 



.■ .1 



Numbor 


Minmram Index. 


• r 


. -4 : 

Ifereuiy. 


of Thermometer. 


Before. 


After. 


Before. 


After. 


AJfter. 


Standard - - - 
Pastorelli 73 - • 


61*0 


. 61-0 


61-2 
60*8 


61 -4 
71-5 


61-0 



Result : — ^This thermometer was an ordinary Six's, without protection ; 
the minimum was not moved ; the maximum rose 10^*7 ; the standard 
rose 0^-2. 



Fourth trial ; pressure 1 ton. 



Standard - 
Negretti, 19 



• 


. 


61*2 


61*5 


61*0 


61-0 


61*0 


61*5 











61-3 



Fifth trial ; pressure 2 tons. 



Standard . - - 


M ^ 


„ „ 


61-2 


61*6 


61'8 


Negretti, 19 - 


61-0 


61-3 


61*0 


62-6 


61-3 



Sixth trial ; pressure 2^ ions. 



Standard . - - 


• ^ 


. _ 


61'6 


61-8 


61'5 


Negretti, 19 


61*2 


61-0 


61*2 


63 


9-19 



One ton had no sensible effect on this instrument ; two tons' i^ised 
the maximum index 1^*6; and 2\ tons raised it 1^*8. The result 
of the experiments with this thermometer shows that as regards 
power of resisting compression it is fully comparable with the new 
instruments. 

It is noticeable that the standard rose the same amount 0' 3 imder all 
pressures. This may be due to heat developed by friction or com- 
pression. Regarding it as such, the following resume shows the effect 
of compression or pressure per se. 
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Thermometer Biie d 


jeto 


Tons per 








, Heat 
andPremre. 


Heat. 


Pressure. 


Inch. 


Standard - 


. 


- 


0*6 


0'6 


0-0 


2i 


1 


- 


- 


1-5 


» 


0-9 


yy 


2 


• 


- 


1-4 


9* 


0*8 . . 


» 


8 


- 


- 


1-7 


» 


1-1 


>» 


4 


- 


- 


I'l 


t* 


0-5 


*9 


5 


- 


- 


1-3 


M 


0-7 


t 

91 


6 




- 


1-2 


» 


0-6 


99 


Standard - 


* 


- 


, 0-8 


0-8 


0-0 


99 


7 


- 


m 


1-2 


t> 


0-9 


99 


8 


- 


- 


1-2 


>» 


0-9 


9* 


9 


• 


■" - 


I'O 


>t 


0'7 


99 


;io - 


- 


» 


1-2 


w 


0-9 


99 

1 


11 


7 


- 


p-8 


t9 


0-5 


M 


13 


- 


•> 1 


1-2 


»> 


0-9 


19 


Standard - 


- 


- 


0*2 


0-2 


0*0 


9> 


73 




-' 


10-7 


99 


10-5 


t> 


Standard - 


- 


- 


0*3 


0'3 


O'O 


1 


19 


m 


• 


0*5 


» 


0*2 


99 




- 


1 


0-3 


0-3 


O'O 


2 


19 


- 


. i 


1'6 


>f 


1-3 


99 


Standard - 


- 


- 


0*8 


0-3 


O'O 


2* 


19 


- 


- 


1-8 


» 


1-5 


99 



Tm^ otjiker tberoumieters.w^re tefied.on tlie Stjii of December, And 
the residtd present some features of interest. 



• ' * • * 


f • • 4 


Maiimmn Index. 


• 

Mareoyy. 
AXUit. 

. ti . . 


-PretiMn) 
;on.tte 


iBilorf.' 

• 




Befbve.: 

• 


.AftfT,:' 


* 

• 

rfijtand. ^,645 


■o 


o 






» • J 

49'0 

• . . . .i 




iatTrialJ 11,678 


48*5 


48*» 


^.•.7 


■4»-8 . 

• • 


-^S* 6 


. -Af 


. L 11,679 


48*6 


..48^'5 


48'a 


49.a 

• 


4a-6v 


'^lt^' 


r Stand. 9,645 

2nd Trial' 
r ^l 11,679 


48*3 


47-6 


48' 4 
48'S 


48-5 
490 


47-6 

1 t 




-• .^^ I 11,678 


47'fl 


47-2 


47-9 
47'5 


47- ft 


47-2 . 

1 


^9 • ' 
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Rise of Thermometer due to 






Heat and 
Pressure. 


Heat. 


Pressure. 


Tons per Inch. 


9645 
11678 

11679 

• 

9645 
11679 

9645 
11678 


0-1 
0-6 
0-3 

0-1 
0-7 

- 0-7 
0-9 


0-1 
0-1 
0-1 

0-1 
- 0-7 


0-5 
O'S 

0-6 

1-6 


1} 
If 

2i 
Si 

2i 
2* 



It will be noticed that the change of reading of the standard ther- 
mometer was not constant, as in some of the experiments a rise of 
0°*1 was observed, while in one a fall of 0**'7 was recorded. This 
latter result is probably due to the fact that the hydraulic press was 
not in very good order, so that a large quantity of water at a lower 
temperature than the surrounding air had to be drawn through the 
apparatus before the pressure began to act on the gauge. 

The foregoing experiments are sufficient to show that the new 
instruments perform satisfactorily, and also that the original ther- 
mometers described by Admiral FitzBoy were good and trustworthy 
instruments in so far as regards their capability of resisting pressure. 




No. II. 

On the Principle of the Pantagraph designed by F. Galton. 

In the pantagraph I have designed to reduce the tracings of 
the various self-recording meteorological instruments, the reduc- 
tion is effected by two separate but similar actions, in length and 
in breadth. One hand of the operator controls the movements 
from side to side of the original tracing and of the plate that 
receives the reduced figure; the other hand controls the move- 
ments up and down of the style that passes over the original 
figure, and of the point that scratches the reduced copy. In both 
cases the reduction is effected by means of an arm connected 
through links with carriages compelled to run along parallel 
lines. 

The following analysis shows the conditions of length and 
position that have to be observed in making and adjusting the 
instrument, and I shall now restrict my explanation to this, 
because although the existing instrument works very satisfac- 
torily, yet the new one (which is not yet sufficiently finished to 
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make a drawing from) will be its superior in range of adjustment 
and in many other points of detail It is therefore advisable to 
delay the description until the new instrument shall have been 
some time at work, and its appurtenances brought into perfect 
order. 




C A B is an arm which cau be moved round C to any desired position 
asCAiBiOr CA^B,. 

a is a point on a carriage that moves along a tramway, or is otherwise 
guided, 80 that it may be pushed to any desired position in the line X X, 
but nowhere else. It is connected with CAB by a link Aa, and there- 
fore assumes the positions ax O;, corresponding to the positions of the 
armCA|B„CA,B,. 

Similar arrangements are made in respect to B, and the two tramways 
are made parallel to one another. 

Required to find the conditions, if any, that will cause the movements 
of a and b to bear a uniform proportion to one another. 

Take C A, B| pei pendicular to the tramways, and let C A, B, be any 
other position of the arm. Let fall the perpendiculars A, R and B, S. 

Call the vertical angle B\ call the angle A,6r,P, if/; the angle 
A, tfi P, f ; and the link Aa, /. 

Let the corresponding values in the airangement connected with B, be 
»^„ ^„ and /,. 

Now ^ is known in terms of the rest^ because 

(1) / sin if/ = C A versin 9 + / sin f, and so for ^i, 

25972. c 
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iSherefere oar*probldm is to find the relations (if they exist) between 
p and fi ; / aadi, ; C A and C B ; that shall ensure the space of ai6^ to 

bear a constant relation to £i &i, = say -, for all values of $. 

c 

a, a, = Pa, — Pa, = Ra, + R P — Pa, 
^i ^f = Q*f - Q/^i = S^i + S Q - Q^, 

OiQ^ ^ I COS »(/ -f- C A sin ^ — / cos f _ 1 
bi bf "" /, cos i//, + C B sin ^ — /, cos ^i c 



but from (1) /cos»//= / v' 1 — sin'i// = yT — (/sin^ -f CAvers.^)" 

and similarly for /^ cos tf/. 



therefore 



i^ r — (/ sin f + C A versin g)* + C A sin g — / cos ^ _ 1. 
^ /,« ^/Tsin }y H^C BYersm'd)" -f C B sin « — /, cos ^, c 

Firsts we see that these values can be real only so long as 
/ sin ^ 4- C A versin $ (or A, B) is less than / ; or the distance between 
A and the tramway is less than the length of the link, a fact which is 
evident enough on inspection of the figure. 

Secondly, the equation holds for the combined values 

^ = ^„ - s=: -, ^-^ =z -, and for no other ones. 
#1 c C B c 

We may simplify the conditions yet further, by making ^ = ^4 = 0; 
that is to say, by so arranging the instrument that the link shall be 
parallel to the tramway when C A B is perpendicular to it ; in this 

case the adjustment of ^-t>= must be made by varying the position 

of C, while those of A and of B remain intact This is the arrangement 
adopted in the pantagraphs already made. 

If it be desired that - should be negative, or t = — - , and g-g = — -, 

I.e., that the movements of the arms should be in contrary directions, or 

f — C B 

that the reduction should be reversed, then / = * and C A = — - — 

' c e 

consequently both /^ and C B having opposite signs to / and C A, the 
arms will lie thus : — 



1 



and not thus 
B 




C A 1 

First adjuitmenis — To find the position of C so that ^-^ shall = -' 

(1) When A lies between C and B 
-CB=CA+AB = ?"C^(''-') = ^B'CA=— J 

(2) When C lies between A and B (reverse action) 

CA _ CA .lorPA--^^ 
CB""AB-AC"c* ^^""c+l. 

Hence A B ought to be divided into some convenient number of 
nations, and one that is divisible in many ways, such as 60 ; and 
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the graduations should be numbered from A towards B. The same 

«cale of diyisions should be continued on the other side of A, and those 

graduations should be separately numbered, beginning also from^ A. 

• It is then easy to find the position of c. For example, if it be required 

to reduce to i r = i. 

* .60 

(1) Direct reduction : Set C among the upper graduations at j-^ri 

CA 20 

or at 20 ; then C A = 20, CB = C A + A B = 80, and^g = 4 ^ 20 

(2) Reverse reduction : Set C among the lower graduations at 
60 C A 15 

Ail ^^ *** ^^ ' *^®^ C A = 15, C B = 60, and g-^ = ^ ^ j^* 

Aa 1 

Second adjustment : — To find the position of a so that jtt Bh&U = ^ 

it being, at the same time, required that C B and B b shall remain intact. 
Since, in the two triangles C A a, C B 6, the sides C A, A a are pro- 
portional to C B, B ^^ ani since C A a, C B 6 are right angles, as also 
the vertical angles at C are identical in case (1) and equal in case (2), it 
follows that the triangles are similar, and that Cab is a straight line. 
Consequently, after making the adjustment described in the last para- 

C A 1 
graph, of =-= = - , we have simply to shift a into the line C 6, and the 

adjustment is complete. 

These adjustments of C and of a are mechanically effected on the 
same principle that is employed in shifting the centre of the well-known 
instrument, the proportional compasses. 

Francis Galton. 
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Na III. 
Description of a Self-Recobdino Rain-Gauqb, inveoted by 
Robert Becklet, of the Kew Obserratoiy ; made by Ja.wbs 
HiCKB, London. 

The iDBtrameni is sliown in the annexed plate, a section being 
given of the whole : — 
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(A) is a cubical box of thin cast iron, 13 inches square and 11 
deep, furnished with a loosely-fitted hinged cover (B). The top 
of the cover is stiffened by four ribs which meet at a boss in the 
centre, into which the funnel (C) is screwed. The funnel is also 
of cast iron, but its interior surface after having been turned is 
enamelled, in order to prevent rusting. It is provided with a lip 
to retain the splashes, which is 1^ inches deep, and is turned accu- 
rately to a circle of 1 1 ^ inches diameter, giving an area of exposure 
of 100 square inches. A small apei-ture in the bottom of the 
Amnel opens into a pipe (D), which conducts the water, as it is 
collected, into the copper bottle or receiver (E) ; this is supported 
by a hollow ebonite cylinder (F) floating in mercury contsiined in 
the annular vessel or cistern (G). As water enters the receiver 
the float descends in the cistern, displacing more mercury the 
further it goes ; the relation between the area of the cistern and 
float being so proportioned that the entrance of equal quantities 
of water into the vessel (E) shall cause its descent to take place 
through equal spaces. A cover (H) fixed to the top of the float 
supports on one side a spring, the upper extremity of which is 
adapted to hold a pencil (K) which presses against a cylinder (L) 
covered with waterproof paper, marking on it vertical lines as 
the float with the receiver rises and falls. When the level of 
the water in the receiver reaches the neck of the vessel (E), which 
has then descended to its lowest point, the syphon (M) comes 
into play, and rapidly dischai-ging the water, enables the re- 
ceiver to rise and resume its original position, while at 
the same time the pencil (K) marks a line from the bottom 
to the top of the cylinder. As the receiver (E) has a ca- 
pacity of 20 cubic inches this occurs whenever two-tentha of 
an inch of rain has fallen. The syphon (M) acts on the prin- 
ciple of the intermittent syplion, modified and adapted so as 
to enable it to act accurately and with certainty in the present 
case. As the water enters the vessel (E) it rises in the short leg 
(M) of the syphon, driving the air before it through the long leg 
(M' M^^. This continues until it reaches the bend at the top, 
when it flows down the long leg and brings the syphon into play, 
and then runs until the vessel (E) is quite emptied (a small 
depression in the bottom materially assisting it), and the air can 
enter at the lower extremity of the short leg. The flattened 
contracted bend of the syphon answers the double purpose of 
preventing the enti*apment of an air-bubble in the bend, and also 
of ensuring that the vessel shall always be emptied imme- 
diately the water in it arrives at a constant fixed height, while 
at the same time sufficient area is left not to retard the flow of 
water through it In oj'der to prevent the retention of a few 
drops of water by capillary action in the lower extremity of the 
tube several small apertures are made at M^^; these, by ad- 
mitting air and also allowing the lateral escape of the fluid, 
efiectually prevent all stoppage from this cause. The action of 
the syphon as thus constructed is so certain and constant that it 
is found on experiment that if the water running out of the 
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receiver, when it is 'discharging itself, be caught ia some vessel 
imd returned to the receivei\ the syphon will not commence to 
act until tiie last drop is poured back. The long leg of the 
syphon, on issuing from the under side of the receiver (E), passes 
down ^ brass tube (N N), through the centre of the mercuiy 
cistern guided by rollers (R) fixed to the cistern, which serve to 
keep the float and receiver perfectly vertical and central In 
the Qxpeiimental forms of this instrument some difficulty was 
caused by the oxidation of the surface of the mereury in the 
cistern preventing the moving of the float with sufficient ease 
dnd freedom ; but a suggestion of Mr. Hicks completely removed 
this source of annoyance. It consists in pouring a small quantity 
of glycerine over the surface of the mercury, which by aicting in 
a measure as a lubricating fluid causes the movement of the float 
to be extremely delicate. The registering part of the apparatus 
con^ts of a clock (Q) turning a cylinder (L) at an uniform rate, 
the pencil (K) marking on the cylinder. The pencil is a piece 
of ordinary black-lead pencil fixed in a holder capable of being 
raised and lowered by an adjusting piece. This piece is fastened 
(a the top of a flat metal spring which terminates below in a 
small brass bar screwed to the cistern cap^ and running up and 
down between two friction rollers (R) to destroy any lateral 
movement. The cylinder (L) fits easily on the clock spindle^ but is 
capable of being fixed in any position on it, and the paper with 
which it is surrounded is divided by engraved lines into 24 
hour spaces. The clock (Q) is contained in a hermetically closed 
case, the two places where commuuicatiopi takes place between 
the interior and exterior being guarded by mercurial stuflSng 
tK>xes (S and T). S is the vertical axis supporting and giving 
motion to the cylinder, being driven round by the clock once 
every day. By means of a peculiar adaptation of the wheel- 
work of the clock a reversal of this motion winds it up, a handle 
(shown by dotted lines in the figure) being temporarily fitted on 
to the end of it, which is made square for that purpose. The 
upper bearing of this axle is formed of a tube which surrounds it 
^boaely for the greater part of its lengtb. This tube is again 
contained in a larger tube closed at the lower extremity and 
fiiatened to the axi9. Mereury is then poured into the tube, half 
fiUixig it, and so preventing the passage of air either into or out 
of the dock case> but allowing it to expand under varying 
ehanges of temperature, \7hilst at the same time freedom from 
fitiction jbf the i^e in its beariiigs is retained. A similar arrange- 
ment at T serves to put the pendulum in motion. On turning 
the milled head (W) on the exterior of the case, movement is 
imparted by bevilled wheels to a small arm (X), which pressing 
^ against the pendulum rod forces it out of its vertical position ; 
immediately the |>ressure is removed from the head (W) the arm 
(X) iBX\& back to its original place by its own weight, leaving the 
pendulum vibrating freely. The dock case is recessed at the 
bottom to a sufficient depth to allow the weight to fall for one 
The dock mechanism can readily be altered so as to go 
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any number of days, and the time scale can be made of any 
desired length ; but in the present instrument the time scale 
adopted is that chosen by the Meteorological Committee for their 
other self-recording instruments. . 



ThJ., 



The rain-gauges supplied by the office to the telegraphic re-, 
porting stations are on Qlaisher's pattern, but have been improved 
in construction. They are of copper, aiad are neither painted hoif 
japanned. Their aperture is circular, 8 inches in diameter. Tne 
measuring glasses are of uniform pattern, and are carefully tested 
before issue. The receiver of the gauge is made deep enough to 
collect at least 8 inches of snow. It has a straight sharp ed^ 
without any flange or shoulder, so that there Can be no possibility 
of the rain splashing in or out. The receiver fits on not into the . . 
vessel containing the collecting can, so that no water can be * 
blown into this can at the joint. 



' I 



i 
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APPENDIX. 



APPENDIX I. 

METEOROLOQICiLL OpFICE ReYENUB and EXPENDITURE ACCOUNT 

for the year ending dlst March 1870. 



and 
of 



Dr. Rete^vue. 

To Parliamentary Vote - £10,000 

„ Balance from year 
1868-9 - 

„ Earl of Stair 

„ Proprietors 
T^ermen 
Downies - 

„ H. Lee & Sons 

„ W. W. Rnndell 

„ Q. Dombusch 

„ J. Balbimie - 

M £011 & Price 
Ber. C. H. Griffith • 
Telegraph Mainten- 
ance, &C. Company 

„ Rev. J. T. Waller - 

„ Cork Harbour Com- 
missioners 

„ Capt. J. Wetsendorff 

ft J. G. Gamble 

,, Sale of old instru- 
ments 

„ Sale of Signal Sta£f - 

„ Interest on deposit 
account - 



EXPENDITCBE. 



Or. 



1,743 11 
4 5 



4 5 

2 10 

12 12 

10 

4 5 

5 10 

2 10 

3 
10 

4 11 
4 5 



Office : 

! By Salary of Director 
8 







I 





6 





4 
8 






-X800 
Secretary to 

Committee 400 
Two Oerks - 209 7 
„ Office-keeper and Mes- 
senger - - 152 13 



a 



»t 




6 



„ Rent of Office - - 376 17 

Furniture and Fittings - 751 15 9 



iEl,5C2 I 3 



» 



„ Postage 

„ Printing, &c. - 

„ Travelling Expenses - 

„ Fuel and Gas - 

„ Attendance, Cleaning, 
and other Contin- 
gencies 



90 19 7 

44 17 3 

9 11 U 

19 19 11 



- no 2 2 



29 
1 



L.iND Meteorology : 
2 10 i By Expenses at Obsenra- 

! tones - -2,277 3 9 

6 9 I „ New Instruments for do. 519 15 2 
9 9,, Computations - - 377 6 3 



1,404 3 7 



70 3 5 



„ Telegrams - -2,193 16 7 

„ Inspections and other 

Expenses - - 87 9 11 

„ Computations - - 357 13 7 



8,174 5 2 



£11,905 5 8 



OcEAX Metxoboloot : 
By Marine Superintendent 400 
„ Supply and Return of 
Instruments : 
Admiralty - - 111 13 6 

Mercantile Marine - 262 8 5 
„ Computations and Care 

of Instruments - 864 19 7 



2,639 1 



1,639 1 6 



„ Cash in hand - - 35 12 7 

„ Advance to Valencia 

Observatory - 50 

„ Bank of England 

account - - 285 5 1 

„ London and Westmin- 
ster Bank - -1,115 16 5 



10,418 11 7 



1,486 14 I 



£11,905 5 8 




Examined and compared with the vouchera and found correct. 

(Signed) J. P. Gassiot, \ a uditors 
W. Spottiswoodk, / Auditors. 

4 May 1870. 
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APPENDIX III. 
Instruments supplied, &c. to the Rojal Navj. 





Baro- 
meters. 


Ane- 
roids. 


Thermometers. 


Hydro- 




Ordi- 
nary. 


Max. 


Min. 


meters. 




January 1st, 1869, afloat 

Issued in 1869 ... 


188 
38 


416 

74 


806 
213 


10 
28 


12 
22 


161 
24 


Returned in 1869 


226 
56 


490 
111 


1,019 
213 


38 
3) 


34 
20 


185 
42 


January Ist, 1870, afloat 


170 


379 


806 


7 


14 


143 



Instbuhents supplied, &c. for use at Naval Stations, and by Admiralty 

Surveys by Shore Parties, &c. 



Janoary 1st, 1869, in use 

Issued in 1869 ... 


63 

4 


81 
11 


133 
19 


32 
2 


30 
3 


39 


Betnmed in 1869 ... 


67 
14 


92 
31 


152 
55 


34 

16 


33 

14 


39 
24 


January Ist, 1870, in use 


53 


61 


97 


18 


19 


15 



Disposition of Admiralty Instruments i 


^n January 1st 1870. 








Thermometers. 






Baro- 
meters. 


Ane- 
roids. 




Hydro- 




Ordi- 
nary. 






meters. 








Max. 


Min. 




Afloat in Royal Navy ... 


170 


379 


725 


7 


14 


143 


At stations for use ... 


53 


61 


97 


18 


19 


15^ 


In store, at M.O. . - - 


171 


105 


224 


62 


56 


161 


„ Chatham . - - 


2 


5 


18 


2 


2 


17 


„ Sheemess - . - 


14 


14 


33 


14 


13 


» 


„ Portsmouth 


18 


15 


29 


5 


4 


18 


„ Devonport 


7 


11 


23 


3 


4 


42 


„ Queenstown 


.1 


4 


6 


2 


2 


8 


„ Gibraltar - 


4 


4 


6 


1 


1 


4 


„ Malta 


2 


9 


47 


2 


2 


28 


Halifiix - 


5 


5 


20 


— 


... 


4 


„ Bermuda . - - 


6 


7 


9 


1 


1 


16 


„ Jamaica - 


6 


4 


7 


2 


1 


8 


„ Ascension* 


2 


4 


7 


— 


.^_ 




„ Cape of Good Hope 


3 


9 




— 


— 


16 


„ HongKongt 
„ Valparaiso^ 


10 


24 


45 


•—. 


— 


24 


4 


1 


23 


2 


2 


16 


Total, per account - 


478 


661 


1,319 


121 


121 


529 


Lost, &c. during 1869 


27 


34 


179 


23 


16 


45 



* No return has been made since 20th October 1868. 
t No return has been made since Ist Janoary 1868. 
X No return has been made since 1st January 1869. 
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APPENDIX IV. 
Instruments supplied, &c. to the Mercantile Marine. 





Baro- 
meton. 


Com> 
pasaea. 


Thermometers. 


Hydro- 




Ordinary. 


Mux. 


Mill. 


meterss 


Januanr Ist, 1869, afloat - 
Issued m 1869 - 


62 
52 


12 

4 


393 
305 


— . 


— 


254 
197 


Betomed in 1869 


114 
45 


16 

8 


698 
268 


— 


— 


451 
168 


Jannary Ist, 1870, afloat - 


69 


8 


430 


— 


— 


283 



Instbuments in use at Stations, viz., Telegraph Ofl&ces^ Lighthoases, 

Observatories, Navigation Schools, &c. 



January Ist, 1869, in use 
Issued in 1869 - 


101 
20 


7 
1 


254 
40 


40 
6 


39 
11 


55 

10 


lietumed in 1869 


121 
27 


8 
3 


294 
70 


46 
11 


50 
14 


65 
7 


January 1st, 1870, in use 


94 


5 


224 


35 


36 


58 



Disposition of Board of Ti*ade Instbuments. 



In merchant ships 


68 


8 


430 


_ 




S8S 


In nayal ships - 


— 


— 


81 


— 


— 


— 


In use at stations 


94 


5 


224 


35 


36 


58 


In store at M.O. - 


69 


36 


158 


7 


6 


72 


„ Gibraltar 


— 


— 


12 


•.u. 


, 


.^ 


At Southampton agency - 


2 


2 


7 


— 


— 


8 


„ Liverpool „ 


10 


9 


33 


— 


— 


50 


„ HuU 


3 


— 


18 


— 


«^ 


12 


„ Aberdeen „ 


1 


— 


20 




_ — 


12 


Total, 1st Jan. 1870- 

* 


247 


60 


988 


42 


42 


495 


Lost, &c. during 1869 


19 


5 


192 


10 


10 


81 
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APPENDIX v. 

List of Stations reportii^ Meteorological Observations by Telegraph 

to the Office, witii tJhe Observers. 



Thnwo* 




J. Trotter 










Wick - 


- 


J. Sandison - 


- 


. 


. 




Nairn - 


. 


W. D. Penny - 


m 


• 


m 


Schoolmaster. 


Aberdeen 


- 


J. Gibson 


- 


- 


- 


Telegraph Superintendent. 


Leith - 


- 


T. Bolton 


- 


- 


- 


Telegn^ph Cleric. 


Shields - 


• 


T. AUaway - 


- 




- 


Do. 


Scarborough - 


- 


F. Shaw 


■- 


- 


- 


Do. 


STarmoath 


m 


T. Robinson - 


to' 


- 


- 


Do. 


ArdroBsan 


. 


W. McNeil - 


m 


- 


. • 


. Da 


Greencastle - 


• 


J. Kelly - 


- 


- 


- 


Da 


Holyhead 


- 


J. Andrews - 


.. 


- 


- 


Do. 


Liverpool 


- 


S. Jones 


- 


- 


■« 


Do. 


Valencia 


> 


E. O'SuUivan 


- 


• 


• 


Do. 


Cape Clear 


- 


G. Griffin 


- 


- 


- 


Do. 


Roche's Point - 


- 


W. Kennedy - 


- 


- 


- 


Do. 


Pembroke 


- 


J. C. Walker - 


- 


- 


- 


Do. 


Penzance 


- 


J. Senior 


. 


~ 


- 


Do. 


Plymouth 


- 


W.Pinchin - 


- 


- 


- 


Do. 


Portsmouth - 


- 


T. Hardy 


- 


- 


- 


Do; 


Londonf 


- 


Clerks in Meteorological Office 




Heart's Content 


■• 


J. Weedon - 


• 


• 


^ 


Telegn^ Superintendent. 



* This itation has been added since 8lBtI>eCeinberl809. 
t Reports not sent by teloKraph. 
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List of Persons, Places, &c. to which the Daily Weather Beport is 

supplied. 

Newspapers : 

Daily News. 

Echo. 

Express. 

Globe. 
♦Lloyd's Shipping List. 

Observer. 
«Pall MaU Gazette. 

Shipping and Mercantile Gazette. 

Standard (Morning and Evening). 

Times (1st and 2nd edition). 



For Exhibition at follotoing Seaports: 

Banff. 

Belfast. 

Blackpool. 

Buckie. 

Carnarvon. 

Cromer. 

Cullen. 

Exeter (2 copies). 

Great Grimsby. 



Hayle. 
HuU. 
•Newquay. 
Port Dinorwic. 
PorthcawL 
SiUoth. 
Teignmouth. 
Ventnor. 



* Added since 3l8t December IS 69. 
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Societies, ^c. : 

Association of Underwriters, Liverpool. 

Do. Lloyd's. 

Calcutta, Meteorological Committee. 
Patent Office, London. 
^Press Association. 
Royal Society. 
Scottish Meteorological Society. 

Individual Observers, in cooperation, ^c, : 

Barnes, R. H., Kensington. 
Griffith, Rev. C, Strathfield Turgiss. 
Hoskins, Dr. S. E., Gaemsey. 
Mansell, J. C, Longthorns. 
Moore, Dr. if. W., Dublin. 
Richards, W. H., Penzance. 
Tennent, R., Edinburgh. 

Foreign Places : 

Christiania, Meteorological Institute. ^ 

Constantinople, Lnpenal Meteorological Observatory. 
Florence, Ministry of Agriculture. 
Hamburg, North Grerman Ocean Observatory. 
Paris, Imperial Observatory. 

„ Meteorological Observatory, Montsouris. 

„ Meteorological Society. 

„ Ministry of Marine. 
St. Petersburg, Central Physical Observatory. 
Upsala, University Observatory. , 

Utrecht, Royal Meteorological Institute. 
Vienna, Imperial Observatory. 
Washington, United States Naval Observatory. 



* Added since dlst December, 1669. 
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APPENDIX VII. 

Telegraphic Weatheb Iittellioexce. 

The following stations, having been approved by the Board of Trade, 
are supplied with telegraphic information of storms free of expense, 
and '' di*um " signals have been furnished to most of them, all further 
expenses attendant on the maintenance and repair of the apparatus 
being bonie locally. The stations are situated, 70 in England, 26 in 
Scotland, and 10 in Ireland. 



NORTH. 



Inverness. 

Nairn. 

Borghead. 

Loesiemonth. 

Backie. 

Portsoy. 

BanfEl 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Brooghty Ferry. 

Dundee. 

Anstruther. 

AUoa. 

Grangemouth. 

Granton. 

Leith. 

Fisherrow. 

Dunbar. 

Eyemouth. 



Glasgow. 
Greenock. 
Campbeltoo. 
Girvaa. 



WEST. 



Douglas. 
Mary port 
Workington. 
Whitehaven. 
Barrow. 
Morecambe. 
Fleetwood. 
Blackpool. 
Lythain. 
Runcorn. 
Southport. 
Liverpool. 
Queensferry. 
Mos^m. 
Holyhead. 
Fort Penriiyn. 
Carnarvon. 
Aberystwith. 
Milford. 
Pemhrey. 
Llanelly. 
Briton Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport 
Weston-super- 
Mare. 
Bumham. 
Ilfhicombe. 
Barnstaple. 
Fremington. 
Instow. 
*Newquay. 
Hayle. 
Pendennis. 
Penaance. 
Falmouth. 



Belftst 

Howth. 

Kingstown. 

Dungarvan. 

Toughal. 

Queenstown. 

Cork. 

Passage. 

Tralee. 

Galway. 



SOUTH. 



Plymouth. 

Teignmouth. 

Exeter. 

Exmouth. 

StHeUerl^^^^ 

Gorey r^"^^- 

Cowes. 

Ventnor. 

Portsmouth. 

Littlehampton. 

Brighton. 

Hastings. 

Rye. 



EAST. 



Tynemouth. 

Sunderland. 

Bliddlesborough. 

Redcar. 

Whitby, 

Filey. 

Withemsea. 

Hull. 

Goole. 

Grimsby. 

Boston. 

Lynn. 

Cromer. 

Yarmouth^ 

Ipswich. 

Harwich. 

Chatham. 

Sheemess. 

Faversham. 

Dover. 



25972. 



* This station added since 3l8t December 1869. 
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APPENDIX Vni. 

CracTTLAK No. 278. M. 8542. 

Telegraphic Weatheb Information. 

Sir, Board of Trade, 30 Nov. 1867. 

I AM directed by the Board of Trade to acquaint you, that they 
have been informed by the Meteorological Committee appointed by the 
Royal Society, that that Committee are now prepared to issue, free of 
cost, to ports or fishing stations which are accessible by telegraph, notice 
of serious atmospheric disturbance on the coasts or in the vicinity of the 
British Islands. 

' The conditions on which these notices will be issued, are as foUows, 
viz. : — 

They will be forwarded in each case as soon as information of the 
atxAospherical disturbance shall have been received at the Meteoro- 
logical Office, and the ports or fishing stations to which they ai*e to be 
sent will be determined by the Board of Trade. 

When the list of places to which notices may be sent lias been deter- 
mined by the Board of Trade, it will rest with the Meteorological 
Committee, in each case of atmospheric disturbance, to send notices to 
all or any of those places, as the cu'cumstances of the particular case may 
appear to the Meteorological Office to be advisable. 

When a telegraphic notice of atmospherical disturbance is received at 
one of the places named on the Board of Ti*ade list, its receipt is to be 
made, public by hoisting one of the late Admiral FitzRoy's drums, and the 
drum is to remain hoisted for 36 hours afler the receipt of the telegraph 
message containing the notice. 

One telegraphic notice implies that the drum is to remain hoisted for 
36 hours, and no longer. 

Should the Meteorological Committee think it necessary that a drum 
should remain hoisted for more than 36 hours in any case, they will 
send messages to that efiect, and continue them from day to day so long 
as it appears desirable, or until the storm shall have abated. 

If the authorities at any port or fishing station wish to receive 
intelligence of atmospherical disturbances, and will undertake to hoist 
the drum, subject to the conditions named, and subject to such regula- 
tions or directions as may from time to time be issued by the Meteoro- 
logical Office, an application should be addressed to the Secretary to the 
Meteorological Committee, 2, Parliament Street, Westminster, S.W.,* in 
order that the necessary steps may be taken to place the name of the 
station on the Board of Trade list, and to provide the flagstaff and drmti. 

It is to be understood that where the place or station can pay for a 
flagstaff and drum they will be expected to do so, if a staff and drum are 
not already provided ; and that where it is made to appear to the Board 
of Trade that no staff and drum are provided, and that the place is too 
poor to bear the expense, then the cost will be defrayed by the Meteoro- 
logical Office, with the sanction of the Board of Trade. 

But in all cases, whether the first cost of the flagstaff and drum are or 
are not borne by the local authorities, the local authorities must under- 
take to bear all subsequent charges connected with the hoisting of the 
signal, and the maintenance of the signal apparatus. 

The only subsequent expense that will be defrayed by the Meteoro- 
logical Office will be the charge for transmission of the .notices of 
atmospherical disturbances. 

I am, &c, 

T. H. Farrer. 

* The present address of the office is 116, Victoria Street, Westminster, S.W. 
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, Lif|T of PLA.CES supplied with Fisqebt. Babpmbtebs. 



Those supplied during the years 1867-9 are distinguished by an asterisk. 



Shetland Isles, — Sandsair, Lerwick. — 

Orkney Isles. — Burray. 

Scotland^ east coast, — Stroma, Staxigoe and Ebie, Sarclet, Lybster, 
Portmahomack, Cromarty, Avoch, Nairn, Burghead, Portessie, Port 
Knockie, Portsoy,*^ Whitehills, Gardenstown, Rosehearly, PitulUe, 
Findon, Portlethen, Arbroath, Brougbty Ferry, St. Andrews, Crail, 
Cellardyke, St. Monance,* Burntisland, Newhaven. 

England, east coast, — ^Berwick, Beadnell, North Shields, South 
Shields, West Hartlepool, Staithes, Scarborough, Filey, FlamWough, 
Bridlington Quay, Withemsea^ Hull, Lynn, Wells, Gorleston, Harwi<£,* 
BrightUngsea,* Wivenhoe,* Margate, Deal, Kingsdown, Dover. 

England, south coast, — Bognor,* Portsea^ St. Helens and Yentaor* 
(Isle of Wight), Gorey (Jersey), Poole, Weymoutb, Portland, Budleigh- 
Salterton, Cawsand, Mevagissey, Gt)rranhaven, Truro, Devoran, Penrhyo, 
Falmouth, Newlyn, Mousehole. 

England, south-west coast.^ St. Ives, Hayle, Port Isaac, Boscastle,* 
Fremington, Bumham, Highbridge. 

Wales. — Swansea, Milford. 

England, north-west coast, — Fleetwood, Morecambe, Maryport. 

Isle of Man. — ^Port St. Mary,* Peel. 

Scotland, south'West coast, — Port Patrick,* Stranraer. 

Ireland, east coast, — ^Belfast, Bangor, Strangford, Ardglass^ Dundalk, 
Howth, Kingstown. 

Ireland, south coast, — Diuigarvan, Kinsale.* 

Ireland, west coast, — ^Valencia, Dingle, Tralee, Ballina,* Killybegs.* 

Ireland, north coast, — Bunbeg, Burton Port, Dunfanaghy, Kath- 
mullen. 

Scotland, west coast. — Campbeltown,* Portree (Isle of Skye), 
Plockton. 

Hebrides, Stornoway, Cromore, Babyle, Obb, Ness. 
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APPENDIX X. 

List of Persons in the EicPLOTMEirr of the MsTBOBOLoaiCAL Com- 
mittee on December Slst, 1869^ with their Occupations and Amount 
of Salary. 



Nune. 



Office. 

Robert H. Scott - 
J. S. Harding, jan. - 
J. S. HaidiDg, sen. 
T. D. Bell - 



Batiea. 



Director of the office ... 
Correspondence and accounts - 

}CopYmg, accounts of stores, registry f 
of documents, &c. \ 



Commissionaire - Messenger 
Land Meteorology {Observatories). 



8. Jeffery 
C. E. Burton - 
E. Magrath - 
J. P. CutU - 



Discussion of returns from obser- 
yatories, and computations. 



Land Meteorology {Tdegraphf). 



F. Gaster 
•F. Sterenton - 

F. Brodie - 

G. G. Francis 

Ocean Meteorology, 

Capt H. Toynbee - 
W. Salmon - 
K Strachan - 

C. Harding - 
R H. Curds - 
J. Curtis 
W. G.James - 



^Preparation of weather reports, and 
computations. 



Balfour Stewart 
Bey. Thos. Kerr - 



Marine Superintendent ... 
Examination of logs ... 
Care of instruments, and correspon- 
dence therewith connected 

Examination of logs, and computa^ 
^ tions. ^ 



Secretary to the Conmiittee ; Director 
of the Normal (Kew) Observatory - 
Director of Valencia Observatory 



Salaiy. 



Yearly. 



a s. d 

800 
170 



130 
90 



400 

220 

200 

no 

90 



£ s. d. 
400 
250 



Weekly. 



£ s. d. 



1 18 6 

15 

1 1 



3 

1 15 

15 

15 



15 
15 



I 5 
15 
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APPENDIX XL 



Donations abceived during the Yeab 1 869. 



Presented by Societies, Institutions, &c. 



Berlin - 

Bombay - 
Calcutta - 



Chriftiauia 



Cincinnati 
Conttantinople- 

Copenhagen • 
Dorpat - 

DabUn - 

Edinburgh 
Florence - 

Greenwich 

Hamburgh 



Kew 



K. Statistische Bureau 

Colaba Obienratory 

»> 

Meteorological Office 



St. XaTier's College 

Nornke Mvteorologiske 
Institut. 



»t 



f* 



>* 



ft 



Observatory 

Obsenratoire Imperial 

Bi^t^rologique. 

K. Dantke Videnskabemes 

Selfkab. 
KaiserUche UniTcrtitat - 



t» 



Trinity College 



Scottish Meteorological 

Society. 
Ministero d' Agricoltura 

Industria e Commercio. 

»» • 

Royal Observatory - 



w 



Norddentsche Seewarte - 



ft 



»♦ 



Observatory - 



Preusaische Statistik, Noa. XIV. and 

XDC (Monthly means of pressure, 

temperature, &c. for the years 1867-8. 

See also Dove.) 
The normal winds of Bombay. 
Solar variations of magnetic declinsf 

tion at Bombay. 
Reports of the Meteorological Reporter 

to the Government of Biengal, 1867-8 

and 1868-9. 
On the origin of a cyclone. 
Meteorological Register, January to 

June 1869. 
Meteorologisk Aarbog for 1867 and 

1868. 
Meteorologiske Ja^tagelser paa Chris- 

tiania Obsenratonum, 1867. 
Meteorologiske Jagttagelser i Norge, 

January to November 1869. 
Meteorologiske Middelelser. 
Nogle Bemarkninger om Torden- 

veirenes Dannelse. 
Inaugural Report, 30th June 1868, and 

Annual Report, 1st May 1869. 
R^um^ des Observations M^tforolo- 

giques, December 1868 to October 

1869. 
Forhandlinger, Nos. 6 and 7 for 1867 ; 

1-4 for 1868 ; 1 for 1869. 
Meteorologische Beobachtungen ; years 

1867-8. 
Ober die Correction der Thermometer. 
Observations made at the Magnetical 

and Meteorological Observatory, 

Vols. I. and II. 
Journal, Vol. II., new series, Nos. 21- 

24. (See also Bnchan.) 
Meteorologia Italiana, September 1863 

to September 1869. 
Supplement to ditto, p.p. 1-80 for year 

1869, except p.p. 41-48. 
Report of the Astronomer Royal to the 

Board of visitors, 1869. 
Magnetical and Meteorologicid Obser- 
vations, 1867. 
Jahres-Bericht, 1868. 
Mittheilungen, No. I., t)ber die wissen- 

schaftlichen Brgebnisse der ersten 

deutschen Nordfahrt von 1868. 
Ditto, No. II., Nordwest-deutscher 
Wetterkalender. 
Die Seewarte und (1) das National 

Einkommen (2) der Sues Canal (S> 

ihr Verhlltniss su den Navigations - 

schulen. 
Report of the Kew Conunittee for the 

year 1868-9. (See also Stewart). 



i 
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Lisbon - 
London - 



Lyonfl 
Manchester 



Madrid - 
Milan 

Moncalieri 

Mnnich - 
New Zealand 

Oxford - 

Palermo - 

Paris 

» 
ft 




f> 



Obseryatorio do In&nte 
D. Loiz. 

Admiralty (Hydrographer) 
>» 

i> 

Board of Trade 
British Association 
British Horological Insti- 

tate. 
Meteorological Society - 

» 

Royal Astronomical Society 
Royal Institution 

Royal National Lifeboat 

Institution. 
Royal Society 






Royal United Service In- 
stitution. 

(War Office) Topographical 
Department! 

Commission Hydrom^trique 

Literary and Philosophical 
Society. 

R. Observatorio 

R. Osservatorio di Brera - 

Osservatorio del R. Col- 
legio Cario Alberto. 



Eonigliche Stemwarte 
( ? ) 

Radcliffe Observatory 

R. Osservatorio 

Association Scientifiqne de 

France. 
Minist^re de la Marine - 



w 



» 



Observatoire Imperial 



i> 



» 






Observatoire Imperial 



Annaes, Vol. VI., July to November 
1868, Vol. VIL, December to Febru- 
ary 1869. 

South American Pilot, Parts I. and IL 

South Pacific Directory. 

Tide Tables for 1869 and 1870. 

Memoir of the Hydrographical Depart- 
ment 

Report of Wrecks, Casualties, &c 1868. 

Report for 1868. 

Journal, Vol. XL, Nos. 125-131, 
VoL XII., Nos. 132-136. 

Proceedings, VoL IV., Nos. 39-44. 

Meteorology of England, Reports for 
four quarters, end^ June 1869. 

Monthly Notices, Vol. XXV., No. 1. 

Proceedings, Vols. I.-IV. 

Vol. v., Nos. 45-50. 

Journal, Vol. VH., Nos. 71-75. 

Proceedings, Vol. XVII., Nos. 106-113. 
Vol. XVIII., Nos. 114-115. 

Catalogue of Scientific Papers, Vol. m. 

Address delivered at the Anniversary 
Meeting, 30th November 1869, by 
Sir £. Sabine, K.C.B., President 

Journal, Vol. XTTT., Nos. 53-55. 

Cape of Good Hope Observations, 

1841-6. 
Rapport, 1867. 
Proceedings, Vote. IIL-VII. 

Memoirs, Vote. I-UL 

Observaciones Meteorologicas, Decem- 
ber 1867 to November 1868. 

Effemeridi Astronomiche, 1865-8. 

Sulle variazioni periodiche del baro- 
metro nel clima di Milano. 

Bullettino Meteorologico, 

Vol. m., Nos. 11 and 12. 
Vol. IV., Nos. 1-9. 

Le Aurore Polari del 1869. 

Wochenbericht, Nos. 180-233. 

Meteorological Report for New Zea- 
land, by J. Hector, Esq., MJ).,F.R.S. 

Results of Meteorological Observations, 
1864-6. 

Bullettino Meteorologico,Vol. IV., Nos. 
8-12 ; VoL v., Nos. 4-8. 

Bulletin Hebdomadaire, Vols. V. and 
VI. 

Annales hydrographiques, 
4 Quarters of 1868. 
3 „ 1869. 

Phares des Cdtes, 

Nos. 216-219, 221-222. 

Atlas des Mouvements g6n^ux de 
TAtmosph^re, Jan.-Juin 1865, by 
M. Le Verrier, President of the Asso- 
ciation Scientifiqne. 

Atlas M^t^orologique de PObservatoire 
Imperial, 1867-8, by M. Le Verrier, 
Prudent of the Association Scienti- 
fique. 

Bulletin International, 1858-9. Jan. 
to August 1860, and year 1869. 
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Philadclphta - American Philosophical 

Rome - - Oaiervaloriu del CoUegio 

Komano, 
Si. Peteriborg- Central I'hysical ObservB- 



Stoekhokn 
Stooyhunt 



K. STenika, Vctoukaps 
Aetdenuen. 

Olxervstory . . . 



Bulletin, Julj to December I St 
Dei queationi 



(See ai»o DcTiIle.) 

tei du 1 Mai 1854 so 

Memoirs lur „ „ 

Kole inr l-averae tomWe i Parii, le 

91 Uu 18ST. 
Influence dn (orAtt tat I'ccoulement 

del eaux. 

de la Seine. . 
lur le regime dea coun d'eau et 

lei caltoree. 
R6»mtt& del obaervationi centraliM^ 

pendant I'annfe 1SG7. 
fitnde lur le regime dei eaux du bauin 

de la Seine. 
Notice lar le nSgime de la plme dam 

le baiiin de la Seine, 



De 



Pluiea 



or lea obierrttiou 
I Chateau-Chinon. 
el Guolog^qne du 



18S1- 

ToI.I.,and 

Sooifit^ ML-i^Toiogique 
LtoXV.,VoLXVr. 
Feuillei a~19. 
Annuaire MlSl^rologiqae, yean I849-- 

1S9S. 
ProceediDgi, Vob. I.-X. ; Vol. XI., 
No. 81. 

'ol.VU.,No. 
1. 

16 April, 1869. 

Annalea M Pbyiique 

Central, 1869. 
Repertorinm fUr MeleoRilofne, Bd. I., 

Heft I. 

Ufit^rologlaue, 

lSSO-1 and leei. (To complete 

Complei-Hendua Anniiela, 1850-1 ^ 
lSS9-7{ 1861-3. (To complete 

Ueteorologiika Jakttagelier 1 STCrigv, 
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Toronto - 






Trieste 
Upeala 



i» 



Utrecht - 



Yieniia - 



Zurich - 



Magnetical Observatory - 



19 






R. Aeademia di Commercio 

e Naatica. 
Observatoire - - . 



»» 



It 



K. Nederlandsch Meteor. 
Instituut. 



tt 



Washington - 



K. K. Centralanstalt fiir 
Meteorologie and Erd- 
magnetismus. 



19 



99 



it 



>» 



Oesterreichische Gesell- 

schiit fur Meteorologie. 

Smithsonian Institution - 



99 



» 



U. S. Naval Observatory - 



>i 



Meteor. Centralanstalt der 
8chweizerischen Natnr- 
forschenden Qesellschaft 



Monthly Meteorological Register, 
January to June 1869. 

General Meteorological Register, 
January to June 1868. 

Meteorological Summary for 1869. 

Monthly Absolute Values of the Mag- 
netic Elements, 1865-8 ; with means 
from 1841-1868. 

On the Changes of Barometric Pressure, 
&c., from Observations in the seven 
years 1860-6. (By Sir E. Sabine.) 

Osservazioni Meteorologiche, January 
to June 1869. 

Description d'un M^orographe en- 
r^gistreur, construit pour TObserva- 
toire d'Upsal par Dr. A. G. Theorell. 

Om organisationen af den meteorolo- 
giska oerskamhelten i Utlandet, &c., 
by H. H. Hildebrandsson. 

Jaarboek voor 1868. Part I. 

Over de Gelgktiidige Bewegeging ran 

Barometer en Thermometer. 
Beobachtungen, November 1868 to 

September 1869. 

Telegraphische Witterungsberichte, No- 
vember 1868 to September 1869. 

Normale funftigige Warmemittel fur 
88 Stationen, Imogen auf dem 20 jah- 
rigen Zeitraum, 1848-67. 

Die Temperatur-Verfaaltnisse der Jahre 
1848-63. 

Jahrbuch, Vol. IV., new series. 

Zeitschrift, Vol. IH., No. 24 ; Vol. IV., 
Nos. 1-81. 

Annual Report, 1867. 

Proceedings of the National Academy 
of Sciences, 1866-7. 

Reports of the U.S. Coast Survey, 1858 
and 1862. (To complete series). 

November Meteors of 1868. 

Meteorological Observations, 1864 and 
1866. 

Meteorologische Beobachtungen, De- 
cember 1867 to November 1868. 
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Presented by the Authors. 



Abbadie, M. d' 
Abbe,L. - 
AgnUar, 8r. 
ASt, G. B. 
Ballot, Dr. B. 
Belayenetz, Captn. 

Bdgrand, M. 
Beverley, Rev. A • 

Blanford, H. F. 
Brnhns, Dr. C. 



Bachan, A. 



«> 

Caociatore, Sr. 

Chambers, C. 

Chaae, Pliny E. - 

Comnbary, A. 

DaTis, Staff Com. J. E. 

DeDxa, Sr. 

Derille, M. Ste. Claire 



»> 



Doye, Prof. H. W. 



f» 



Freeden, Ilerr W. von 
Hann, Herr J. 

Hector, J. 
HUdebrandsson, M. 
HoikinB, Dr. S. E. 
Jelinek, Dr. 
Johntton, K. jon. - 
Kingston, Ker. 0. T. 

Lafon, M. - 
Lafont, Bey. E. - 
Lamoot, Dr. J. Ton. 
Le Chnus Captn. A. 
Lemoine, M. 
Le Yerrier, M. 
IxmsiSy Dr. J. • 



>» 



liain, Ber. R. 
Margolin, M. 
Molmy Professor H. 
Montani, P. 
Moyle, M. P. 
MiUiry, Dr. A. - 



. I 






*» 



See Paris. Soci^t^ M^t^rologiqae. 
CindnnatL 
Madrid. 
Greenwich. 
Utrecht 
Russian Nantical Magazine, No. 12 for 1868, Nos. 1-10 

for 1869. 
See Paris. Senrice Hydrom^trique. 
Meteorological ObserrationB taken at Aberdeen Gram- 
mar School, 1868. 
See Calcutta. Meteorological Office, 
tybersicht der Resuhate aus den Meteor. Beobachtnngen 
angestellt auf den K. S&chsiscben Stationen, August 
1868 to May 1869. 
Note on the Determination of Heights, chiefly in the 
Interior of Continents, from Obserrations of Atmos- 
pheric Pressure. 
The mean Pressure of the Atmosphere, and the pre- 

Tailing winds over the Globe, Parts L and U. 
See Palermo. 
„ Bombay. 
Tidal Rainfall of Philadelphia, 
See Constantinople. 
Notes on Deep Sea Soundings. 
See Moncalieri. 
Sur les rdtours p^riodiques des Ph6nomenes M^t^ro- 

logiques. 
Documents relatifs aux aurores boreales. (See also 

Paris, ObserTatoire de Montsouris.) 
Ober das barometrische Maximum in Januar 1869. 
Cber die nicht-periodische Yeriinderungen der Yer- 
breitung der Wilrme auf der ErdobeSflAche. (See 
also Berlin.) 
See Hamburg. 
Untersuchungcn Uber die Winde der nordlichen Hemi- 

sph&re. 
See New Zealand. 
See Upsala. 

Meteorological Observations taken at Guernsey, 1864-8. 
See Yienna. 

On the annual range of Temperature otct the Globe. 
Monthly Reports on the Meteorology of Ontario, Dec. 

1868 to Not. 1869. (See also Toronto.) 
See Lyons. 

Calcutta, St. XaTier*8 College. 
Munich. 

Paris, Minist^re de la Marine. 
„ SerTice H^drom^trique. 
„ Obsenratoire Imperial. 
Instruction sur Behandlung der S.R. Flntimiesser f&r 
den Osterreichisch-adriatischen Beobachtungs-stationenf 
Ton Dr. F. Schaub. 
Instruction su den Beobachtnngen iiber Temperatur nnd 

Salzgehalt des Meeres. 
Brakwasser-Studien an der Elbem&idung. 
See Oxford. 
Zurcher. 
Christiania. 
Analyse des PModes Barom^triaues. 
Summary of the Weather at Helston (Ck>mwall), 1868. 
AlU;emeines Klima der Schweis. Uber die richtlge 
£ige und die Theorie des CalaengQrtels auf den 
Continenten. Cber die Ldire Ton den Meeres- 
stromungen. Cher den Windfall des Passats bei 
Aden, untersnchungen fiber die Tlieorie und das 
allgemeine geographiiKhe System der Winde. 
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Annnal Report on Meteorological ObteryatioBB regis- 
tered in the Poxgab. 1867. 
See Dorpat. 

On the Tidetf of Bombay and Eurrachee. 
See Stonyhorst 
Die wissenschaiUichen Ergebnisse der ersten deutschen 

Nord&hrt. 
Das Oesetz der Winde. 
Meteorologische Beobachtungen zu Elagenfhrt 

December 1868 to Koyember 1869. 
Pendulom and other Experiments. (See also note at 

end, and London Royal Society.) 
See Washington. United States Naval Observatory. 
Density Salure et Coorants de Toc^an Atlantiqae. 
„ Lorenz. 
„ Milan. 
Die Witterongsverhiiltnisse der Jahre 1865-1868, 

nach den Beobachtungen der wurttembergischen 

Stationen. 
Cber den jahrlichen Qang des Barometers. 
See Rome. 
„ Lisbon. 
Results of a Preliminary Comparison of certain Carves 

of the Eew and Stonyhorst declination Magnet!- 

graphs. 
(See also Kew.) 
Description of a Pendulum Electrograph now in use at 

the Melbourne Observatory. 
Determination of tiiie dip at some of the Principal 

Observatories in Europe. 
On the re-appearance of some Periods of declination 

Disturbance at.Iisbon during two, three, or several 

days. 
Preliminary Investigation into the laws regulating the 

Peaks uid Hollows exhibited in the Kew Magnetic 

Curves. 
Results of Magnetioal Observations made at Ascension 

Island, by I4ent. Rokeby, BM. 
Researches on Solar Physics. Na IIL By Messrs. 

De La Rue, Stewart, and Loewy. 
Remarks on Meteorological Reductions, with especial 

reference to tibe Element of Vapour. 
See St. Petersburg. 

On the use of the Barometer on Surveys and Recon- 
naissances. 
See Zurich. 



Note. — ^The office is a]io inddited to fo £. Sabine, for numerous works by various 
authors, and for the Basohs of Meteorological and Magnetical Observatioas 
- BMde at the €k)lon»l Observatories, &e. 
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REPORT 



OF TBB 



METEOROLOGICAL COUNCIL 



TO THE 



EOYAL SOCIETY, 
For the Year ending March 31, 1890. 



There has been no change in the Council during the year. Introductory. 
The executive officew are as in the last Report : — 

Mr. R. H. Scott, M. A., F.R.S., Secretary. 
Nav.-Lieut. C. W. Baillie, R.N., F.R.A.S., Marine Super- 
intendent. 

In the last Report it was mentioned that the Treasury had 
intimated to the Council that it was desirable to reduce the 
cost of printing for the Office ; the action which has been taken to 
follow out this suggestion will lead to a considerable saving in the 
expense of the publications of the Office. The correspondence 
will be found in Appendix I. (p. 57). 

The present Report is arranged under three headings : — 

I. Ocean Meteorology. 
II. Weather Telegraphy. 
III. Land Meteorology of the British Isles. 



PART I. 

Ocean Meteorology. 

Collection of Information. — The practice followed by the Office Collection of 
with reference to observers at sea, as described in former Reports, infonnation. 
remains unchanged. 

Appendix II. (p. 60) contains a list of all the observers who Becognition of 
during the past year have contributed logs classed as " excellent." **«»5dlent" 
Several of these observers have regularly co-operated with the ^ ^^^^^^^^ 
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Recognition of Office for many years. The names which apr)car in the list for 
•♦excellent" ....... "^ -^ /. n *' 



observers. 



the first time are as follow : — 



Captain's Name. 


Skip. 


Angus, T. S. 




S.S. « Canton." 


Atkinson, G. W. 


- 


S.S. "Kaisar.i-Hind." 


Cameron, Sub-Lieut. A. C. L., R.N. 


. - 


H.M.S. " Stork." 


De HoniOj M. 


- 


S.S. '* Rohilla." 


Docherty, H. 


- 


" Baron Colonsay." 


Drenning, W. B. - 


- 


S.S. « Mira." * 


Garnsworthy, T. - 


- 


S.S. ** Ardancorraeh.'' 


Gillies, W. - 


- 


S.S. " Meilwaj." 


Helby, Lieut. H. W. H., R.N. 


- 


H.M.S. Myrmidon." 


Mitchell, G.- 


- 


S.S. '• Trinacria." 


Owen, 0. - 


- 


S.S. *' Cordelia." 


Pasifull, E. J. 


- 


« Rahaue." 


Pope, J. - - - 


- 


S.S. " Derwent." 


Fullen, Coftimr. T. K, B.N. 


• 


H.M.S. '•Stork." 


Saul, J. - - - 


- 


" Coronilla." 


Sibery, FI., R.N.R. - 


- 


S.S. " Clan Cameron." 


Stewart, A. - 


- 


" County of Selkirk." 


Thearle, J.- 


- 


S.S. « Lennox." 


Thompson, Lieut. H., R.N. - 


- 


H.M.S. " Rambler." 


Trevor-Roper, Dr. G. D., R.N. 


- 


H.M.S. *• Stork." 


Worrall, W.A. 


• 


*' Camana." 



Proportion of 
" excellent " to 
total number of 
logs received. 



vDistricts from 
whicb obser- 
Tations are 
obtained. * 



% 



The total number of logs received in the year ending March 31, 
1890, is 172, of whicli 136, or 79 per cent, have been classed as 
" excellent," being nearly the same }>er-centage of *^ excellent ** logs 
as in last year. 

The average number of logs received annually during tiie five 
years, 1884-88, was 186, of which the per-centage of ** excellent " 
logs was 75. 

The Council tak(^ this opportunity of expressing their best thanks 
to the observers who have assisted them during the past year. 

They regret to have to announce the deaths of four of their 
observers ; Capt. Hugh Campbell, ship ^* Holkar," who had kept 
7 ^^ excellent" logs; Capt. A. Hart Dyke, S.S. *'La Plata," who 
had kept 2 ; Capt. W. Hughes, ship *^ Bolan," who had kept 9 ; 
and Comr. T. F. Pullen, H.M.S. " Stork," who had recently begun 
to observe. 

Appendix III. (p. 63) gives a list of meteorological logs and 
of meteorological reports from stations abroad, received at the 
Office during the year. 

The following summary of the voyages of the ships observing 
for the Office shows the districts from which observations were 
received during the year : — 

To Baffin's Bay or Greenland - - - - 2 

„ North America, East Coast - - -28 

„ „ 99 West „ - - - - 9 

Off E»st Coast of North America - . . i 

To West Indies - - - - - 23 
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To South America, East Coast - 
f> M M West ff - 

„ Australia and New Zealand, vi& Cape of Good Hope 

At Australian stations . - • 

To India, vi& Suez - - - 

„ India, vik Cape of Good Hope 

„ China, vi& Suez - • « 

Cape of Good Hope 



99 



M 



West Coast of Africa 
„ East „ „ 

])etween British Ports - 
To Mediterranean Ports 



18 
9 

23 
1 
6 

11 

18 
G 

10 
1 
1 
6 
5 



Districts from 
which obseivii 
tions arc 
obtained. 



Red Sea Charts. — The discussion of the Meteorology of the 
Red Sea, mentioned in last Report, has now been completed, and 
the charts are nearly ready for engraving. 

Cape Guardafui Charts, — Numerous additions have been 
made to these charts, which illustrate the winds, sea temperature, 
and currents for the entire year, and they are now being pre- 
pared for the en^rraver. 

The Aden Cyclone of June 1885. — The synchronous daily 
charts of two storms that occurred in this month have been 
completed, and will at once be engraved. They cover a period 
of six weeks, and are the first daily charts of this description 
that have been prepared for the Arabian Sea. 

Cyclone Tracks in the Southern Indian Ocean, — These charts, 
which as stated in former reports have been compiled from the 
data furnished by Dr. Meldrum, showing the frequency and 
tracks of cyclones for nearly 20 years, arranged according to 
months, are now in the pres?, and will be issued immediately. 
Dr. Mcldrum's original charts, showing the yearly tracks, will 
also be engraved and accompany those prepared in the Office. 

The Charts of Barometrical Pressure for the Oceans, — The 
two charts mentioned in last Report, one exhibiting the mean 
barometrical pressure for the year, and the other indicating the 
extent of range in the barometrical readings taken in different 
districts, have been issued. 

Current CJiarts for the Atlantic^ Pacific^ and Indian Oceans. — 
The whole of the data relating to currents contained in the Office 
logs have been entered on the chartd, and the Remark Books of 
H.M. ships are now being dealt with. The currents recx)rded in 
the logs of H.M. ships between the years 1830 and 1862 will 
next be taken in hand. The information obtained from these 
sources is especially valuable as supplying currents near the 
land, and for parts of the sea seldom traversed by ships of the 
Mercantile Marine. 

Southern Ocean. — The discu«jsion of the meteorological infor- 
mation available for the region from the Cape of Good Hope to 
New Zealand, referred to in the last Report as the future marine 
work of the Office, has been commenced. The currents, winds, 
pressure, and temperature of the air and sea arc dealt with, and 
the occurrence of ice and of whales is noted. The information con- 
tained in the Office logs will be supplemented by information 
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Pressure 
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Ocean. 
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Foreign 
Stations. 
Maiden Island. 



New Guinea. 



Hontman*s 

Abrolhos 

Islands. 

St Domingo. 



Stock of 
InstmmentB 
belonging to 
the Office. 



available from any extraneous sources which are likely to be 
serviceable. 

Supply of Instruments to Stations in the Pacific, §"c. — The 
existing information as to the occurrence of cyclones or other 
storms in the Pacific is very incomplete, and the want of such 
information was felt on the occasion of the Samoa cyclone, 
March 20, 1889. With the view of obtaining further observa- 
tions, instruments have been supplied on loan to Maiden Island, 
lat. 4° 2' S., long. IS-l*' 58' W., and others will be sent shortly to 
Port Moresby, in New Guinea. Besides these steps the co-opera- 
tion of the French Meteorological Department has been solicited 
in the hope that data may be procured from New Caledonia and 
the Society Islands. 

A meteorological outfit has also been supplied to a station 
in the Houtman's Abrolhos Islands, in the South Indian Ocean, 
off Geraldton, in West Australia. 

Observations at Sanchez^ Samand Bay, St. Domingo, — The 
observations made by the late Dr. W. Reid during the years 1886, 
1887^ and 1888, are now passing through the press, and the 
volume will appear shortly. 

Supply and Stock of Instruments, — In Appendix IV. (p. 69) 
is given a list of the meteorological instruments supplied by the 
Office to ships in the Roval Navy during the year, with a 
statement for the 31st March 1890 of the stock and distribution 
of the instruments standing on the books to the account of the 
Admiralty. 

Appendix V. (p. 70) gives similar information with regard ta 
the disposal of the other instruments belonging to the Office, 
remaining in store, or which have been supplied to the Mercantile 
Marine, observatories, telegraph offices, &c. 



Administra- 
tive* 



Inspectiou of 
lie Stations. 



^ 



PART II. 
Weather Telegraphy and Forecasts. 

There have been no serious interruptions of tel^raphic com- 
munication during the year. 

The following have been the changes in the reporting stations 
and staflF: — The station at Barrow-in-Furness has been discon- 
tinued since the end of 1889 ; at Dungeness, Mr. Batton has 
succeeded Mr. P. Curnow ; and at Scilly, Mr. A. Hicks has been 
appointed to replace Mr. W. Thomas, who died in March 1890. 

A list of the telegraphic reporting stations, British and Foreign, 
is given in Appendix VI. (p. 71). 

The work in this branch of the Office continues to increase. 
The Daily and Weekly Weather Reports, in particular, have been 
extended and improved. 

Inspection of the Telegraphic Reporting Stations. — The tele- 
graphic reporting stations have been inspected during the year, in 
England by Mr. Ley, in Scotland by Mr. Buchan, and in Ireland 
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and Wales by Mr. Scott. The reports submitted by the Inspectors 
to the Council, which are printed in Appendix VII. (p. 72), show 
that the efficiency of the service continues to be satisfactorily 
miuntained. 

Discussion and Publication of the Information received, — The Discussion oi 
practice of the Office in collecting, discussing, and dis^seminating *^*^ reports. 
the meteorological information received by telegraph is describee! 
in Appendix VIII. (p. 86). The Daily Weather Report has 
appeared regularly during the year ; for details see Appendix 
VIII. It is distributed free of cost as follows : — To newspapers, 
seven copies; to seaports, for public exhibition, 71 copies; to 
Government offices and public institutions, 66 copies ; to corre- 
spondents of the Office, 73 copies ; and to foreign meteorological 
establishments, 46 copies. Nearly 200 copies are issued regularly 
to subscribers. 

The Weekly Weather Report, with its Monthly Appendices, 
has also appeared regularly ; for particulars of this publication see 
Part III., p. 17. 

Public display at the Office of the State of the Weather on Display of 
BriHsh Coasts.— \T\\h a view to the earliest possible supply to '^^t^^he '° 
the public of the latest information as to the weather received from office. 
the principal points on the coast, the Council have arranged for 
the display in a conspicuous manner on the front of the Meteoro- ^ 

logical Office, 63, Victoria Street, of the substance of the reports 
received by telegraph at 9.30 a.m. and 3 p.m., every week day, 
of tlie state of the weather and sea at the following stations : 
Yarmouth, Dunjijeness, the Needles (Hurst Castle), Scilly, 
Holyhead, and Valencia. 

Weather Forecasts. — Forecasts are, as heretofore, prepared three Forecasts. 
times a day, namely, at 11 a.m., at 3.30 p.m., and 8.30 p.m. The 
Forecasts prepared at 11 a.m., on the information derived from the 
8 a.m. reports, refer to the probable weather between noon on the 
day of issue and noon on the following day. They are publicly 
exhibited in several places in London,* and arc supplied to the 
afternoon editions of the newspapers. The 3.30 p.m. Forecasts are 
employed for storm warnings only, excepting in the hay harvest 
season, when they are issued as subsequently explained. The 
forecasts at 8.30 p.m. are specially prepared for publication in the 
morning newspapers, but all the forecasts are available for the 
mformation of anyone who applies for them at the Office. 

The inquiries received through the Post Office for special Inquiries at the 
forecasts during the year amounted to 52, and the personal appli- ^^<^<^- 
cations to 29. The rules of the Office relating to such inquiries 
are stated in Appendix VIII. (p. 91). 

The results of a comparison of the Forecasts issued at 8.30 p.m. TcstiDg of the 
during the year, with the weather actually experienced are given Forecnstb, 

* Viz.f in the City, at the Mansion Uouse, Lloyd*s Rooms, Messrs. R. & J. Beck's, 
Cornhill, and Messrs. do la Kue & Co.'s, Bunhill Kow; in the West End, in 
the Libraries of the House of Lords and llouse of Commons , at Messrs. Elliot's, 
St. Martin's Lane; Messrs. Stanford's, Charing Cross ; Messrs. Negretti & Zambra's, 
Begent Street ; and Messrs. Fastorelli's, New Bond Street. 
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in Appendix X, (p. 94). The following summary shows the 
successes and failures over the whole United Kinsjdom, estimated 
OS explained in that Appendix. T\\q results were best, 87 per 
cent., for England South, and worst, 76 per cent., for Scotland 
West 

Summary of Results of 8.30 p.m. Forecasts, 1889-90. 



Districts. 



Per-ccntagcs. 



Complete 
Success. 



Partial* 
Success. 



Partial* 
Failure. 



Total 
Failure. 



Total por- 

ceiitaire of 

SuccoM. 



Scotland, N. - 

13. - - 
Ekolani), N.E. - 

,f E. - 
Midland Counties - 
England, S. - 
Scotland, W. - 
England, N.W. 

„ S.W. 
Ireland, N. - 
S. - 



$i 



Summary - 



50 
51 
46 
51 
51 
54 
45 
48 
51 
48 
46 




31 


12 


m 
1 


31 


12 


6 


35 


12 


7 


32 


11 


6 


29 


15 


5 


33 


10 


8 


31 


14 


10 


30 


13 


9 


31 


10 


8 


33 


11 


8 


32 


12 


10 


32 


12 


7 



81 
82 
81 
83 
80 
87 
76 
78 
82 
81 
78 



81 



♦ Note •* partial " implies " more than half." 

The following table shows for each year from 1881 to 1889, 
inclusive, the per-centages of complete and partial eiiccess of the 
Forecasts issued at 8.30 p.m. for the whole year. Without 
qnestiimiog that improvements may be hoped for as a result of 
fiirther research, it is doubtful how far greater success Ls likely 
to be attained so long as, at present, no information can be 
obtained concerning atmospheric changes going on over the 
Atlantic beyond the west coa?t of Ireland. 

Per-qentages of Results of Forecasts for the whole of the 

British Isles. 



Year. 



1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

Average 



Complete 
Success. 



84 
43 
48 
50 
50 
49 
52 
51 
49 



Partinl, i^., 

morf> than 

Half Suocem. 



42 
87 
88 
31 
34 
31 
32 
31 
32 



Tdtal 
Succfss. 



76 
80 
81 
81 
84 
80 
84 
82 
81 



47 



84 



81 
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Hay Harvest Forecasts. — Ihe Council renewed in 1889 the HayHarvcrt 
otfcrniade in previous years to the Royal Agricultural Society, the ^o'^eca*^* 
Royal Dublin Society, and the Hi<rhlandand Agricultural Society 
to send Daily Forecasts gratis during the haymaking season to a 
number of observers selected by those Societies, on two conditions, 
viz., that the information should be made known as widely as 
possible^ and that a record of the weather actually experienced 
should be sent weekly to the Office. The Societies accepted the 
proposal, and the Forecasts were i2«sued as shown in the following 
table : — 

List of those who received May Harvest Foueoasts 

in 1889. 



Diiitricts. 



To whom sent. 



Addren. 



0. Scotland, N. 



1. Scotland, E. 



1. England, N.E. 



8. England, E. 



4. Midland 
Counties 



5. England, S. 



f 

1 
•{ 



--< 



-{ 



-< 



6. Scotland, W. - 



7. England, N.W. 



8. Engijind, S.W. - 



9. Ireland, N. 



10. Ireland, S. -•• 



Rev. Dr. Joass 
Major Smith - 

J. WhittoD 
G Murdoch 
C. L. W. Forbes 

Sir J. Wilson - 

J. Turner 

W. Birkbeck - 
Sir J. B. Lawes, Bt, and 
J. H. Gilbert, PhJ). 
J. Fergusson'* - 

Royal Agricultural 

College. 
E. E. Harcourt- Vernon 

C. Whitehead - 
E. 1*. Squarey - 
G. M. AlkiHler 

! M. J. Sutton - 

W. Caldcr 

M. J. Stewart, M.P. - 
J. S. R. Ballingal 

G. W. Wray - 

ITie Earl of Derby, K.G, 

Colonel J. B. TurberriU 

The Earl of Ducie 

T. Dyke 

R. Neville Grenville - 

E. F. Farrell - 

D. A. M'Crcady 

D. A. Milward 

W. Talbot Crosbic.DX. 



Golspie. 

MunIof*hy, Inverness. 

Glaniis, b}' Forfar. 
Rothiemay, Iluntly. 
Aberfeldy. 

Chillingliam Bams, Chatton, 

Nortliumberland. 
The Grange, Ulccby. 

High House, Thorpe, Norwich. 
Rothamsted, Harpenden. 

Brettcnham Manor, Thetford. 

Cirencester. 

Grove Hall, East Retford. 

Banning House, Maidstone. 
The Moot, Downton, Wilts. 
Stammerlinm, Horsham. 
Reading. 

Castle Hill, Dalreoch, Dum- 
barton 
Ardwell, Stranraer. 
Eallabus House, LsUiy. 

I>eyburn, Yorkshire. 
Knowslev Hall, J'rescot. 

Ewenny Friorj', Bridgend, 

Glamorganshire. 
Tort worth, Gloucestershire. 
Long Ashton, Clifton, BristoL 
Butleigh Court, Glastonbury. 

Moynalty, Co. Meath. 

Larchvale, Moneygall, King's 

Co. 
Lavistown, Kilkenny. 
Ardfert Abbey, Tralee, Co. 

Kerry. 



♦ Mr. FergUBSon is a subscriber for these Forecasts, 
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The iBSue of the forecasts commenced od June 11th with those 
for the South and Kast of England, and were continued for about 
five weaks, ending on the 3rd of August over the greater pari of 
Scotland, and a week later in Ireland. 

The general result of the iaaue of these foreoasts, shown by 
the subjoined table, has been prepared solely from the reports 
of the above-mentioned gentlemen, and is entirely independent 
of any estimate formed within the Office itself :— 

Sdmsiary of Results. — Hat Hakvest Foeecasts, 1889, 



These figures show that the forccaata for 1889 were five per 
cent, better than those for 1888, and indicate the highest pro^jortion 
of success that has ever been reached. 

The largest general per-centage (95) was attained in the Midland 
Counties, and the loweat (82j was in Scotland East and West. 

Major Smith and Mesara, Birkbeck, Fergusson, Squarey, and 
Sutton all gave independent testimony to the correctness of the 
forecasts. 

In addition to the above, telegrams were sent to several other 
gentlemen at their own cost. 

The funds at the disposal of the Council will not admit of 
extensive gratuitous distribution of Hay Harvest Forecaats, but 
now that the Board of Agriculture has been organised, the 
Council propose in the course of the current year again to suggest 
the advisability of a wider distribution of these Forecasts, their 
former reference to the Privy Council on the subject having led 
to no result. 

Supplt/ of Forecasts to the Fleet during the Manceuvres, — At 
the request of the Adminilty daily forecasts were supplied to the 
Commander-in-Chief of the " A " Fleet during the continuanco 
of the Manceuvres in 1888 and 1889. 

Information at to Forecasts supplied to the United States. — In 
the month of April 1889 inquiries as to the practice of the Office 
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in the preparation and issue of forecasts were received from the 
Chief Signal Office, Washington, and the Council fumistied replies. 
The correspondence will be found in Appendix IX., p. 92. 

Storm Wartiingi for the Coasts of the United Kingdom,-^ln Storm 
Appendix XI. (p. 95) are given the names of the stations '^^''R*- 
fnmiiihed with signals for Storm Warnings, in accordance with 
Circular 717 of the Board of Trade issued in February 1874. 

These stations were, at the end of March 1890, 153 in number, 
utuated : — 

72 in England, 16 in Wales, 44 in Scotland, 15 in Ireland, 
3 in the Isle of Man, and 3 in the Channel Islands. 

With a view of adding to the efficiency of these warnings a 
revision of the districts in which the stations arc arranged has 
been made, and further measurea will be taken to improve the 
record of storms on the coasts by means of which the utility' 
of the warnings will be better cliecked. 

Acomparison has been made in the Office between the warnings 
issued in 1889 nnd the weather experienced on our coaats, the 
warnings being tested by the method explained in Appendix VIII. 
(p. 92). The results of this comparison are shown in the following 
tables ; — 

Return of the Re8i;lt of the Comparison between the Waeningb 
I.SSUED and the Weather experienced in 1889. 



• Theso galea weifl lolt only to the northward of AbMdeeiL 

Notes as to Gales in 1889 for which WARNiKas were not issued. 

Jan, \Qth. — A brief but severe gale from westward, felt in 
Cuthness and the Shetlands. Apparently caused by a Email 
deprwrioQ of which we could have no knowledge, but secondary 
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Notes as to to a larger system situated over Lapland. Gale confined to 
gales for which extreme northern stations. 

warDings were 

notwsued. Feb. 2-3. — A severe and wide-spread gale from west to north- 

west, caused by a large and deep depression which on Feb. 1 
appeared to be moving eastwards towards Norway. At 6 p.m., 1st, 
barometer had begun to rise in Ireland as though the worst was 
past^ but in the following night the storm suddenly took a southerly 
course, and passing quickly down our eastern coast^ caused the 
gales mentioned. At 8 a.m., 2nd, it was too late to hoist any 
signals. 

March 26th. — Fresh to strong north-westerly gale in north and 
east of Scotland, caused by small depression advancing suddenly 
from north-westward early on 26th, in rear of, and secondary to, 
a larger system which had moved from the Shetlands towards 
Norway. By 8 a.m., 26th, it was too late to hoist any warning 
signals. 

Sept. 28fh. — North-westerly gale in north of Scotland and 
north-west England. At 8 a.m., 28th, a depression lay off the 
west of Norway, jind appeared to be moving south-eastwards. 
Subsequently it took a much more southerly course, while pressure 
actually increased on our western coasts ; a gale was thus pro- 
duced, without being expected. At 8 a.m., 29th, centre of de- 
pression was over Holstein. 

Nov, 2Dth. — Strong south-westerly gale on western, southern, 
and south-eastern coasts of Great Britain, caused by a depression 
which lay over Ireland at 6 p.m., 24th. Of the depth of this dis- 
turbance we had no knowledge owing to insufficient information, 
the 24th being a Sunday. Available reports showed only a 
" V "-shaped system of moderate intensity, but the Parsonsto^vn 
report next morning showed that the " V " contained a well-formed 
disturbance which caused the gales referred to. 

Comparison of The following table contains a comparative statement of the 

rwults for storm warnings and their results in 1889, and in the ten preceding 

previoiis years, years. It will be seen that the total per-centage of warnings 

justified is 81 ' 2, being 2 • 7 less than that for the preceding year : — 



k 



Yean. 


Total No. of 

Wumlnga 

issued. 


Warninm 
Justified by 


Warnings 
justified by 


Total Warnings 


Warnings not 
justified by 


subsequent 
Gales. 


subsequent 
strong Winds. 


justified. 


subsequent 
Weatber. 






p.c. 


p.c 


p.c. 


p.c. 


1879 


509 


50-5 


25-1 


75-6 


20-6 


1880 


890 


58-3 


24*6 


82*8 


13*3 


1881 


454 


58«6 


83*3 


81*9 


14-8 


1882 


503 


61*4 


21*1 


82*5 


14*9 


1883 


610 


56*2 


21-6 


77*8 


20-8 


1884 


461 


66*4 


20-0 


86*4 


12-1 


1885 


591 


55*8 


24-0 


79*8 


19*5 


1886 


542 


55-8 


26*9 


82-2 


15-9 


1887 


472 


55*5 


26*1 


81*6 


16*4 


1888 


539 


55*8 


28*6 


83*9 


14-8 


1889 


873 


47-7 


33*5 


81*9 


16*9 
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The Washington Maritime Conference. — A proposal to intro- Washingtou 
duce international nniformity in the existing systems of Storm Maritime Con- 
Warnings in various countries was included in the Programme for ®'®'*®®' 
this Conference, and in the month of November the Council were 
consulted by the Board of Trade as to the representation of this 
country at VVashington by a special delegate with reference to this 
question. The reply of the Council was not favourable to the 
nomination of such a delegate. The correspondence will be found 
at Appendix XII.^ p. 97. 

Proposal for a Meteorological Station at Bermuda. — In the Proposed 
month of July an inquiry was rect^ived from the J^oard of Trade, S?^*^"*/!* 
as to the probable cost of the maintenance of a telegraphic 
reporting station at Bermuda. The Council, in their reply, 
strongly supported the establishment of such a station, and stated 
that the cost of such stations in these islands was very moderate. 
The corresjondence will be found at Appendix XIII.. p. 99. 

Fishery Barometers. — To add to the means of obtaining warn- Fishery 
ings of stormy weather by the sea-going population, barometers barometers, 
were many years ago supplied by the Board of Trade on loan 
to fishing villages and other places on the coast, to be set up for 
public informntion. The whole number of stations supplied 
by the Office with these instruments is 177. Of these 59 are in 
England, 6 in Wales, 49 in Ireland, 59 in Scotland, 3 in the 
Isle of Man, and 1 in Jer?ey. The list is given in Appendix 
XIV., p. 102. 

The inspection of the Fishery Barometers in England and 
Ireland has been continued durintj the past summer, the Hon. R. 
Abercromhy taking the east of England, while Captain Toynbee 
visited the north of Ireland, from Donegal Bay round to 
Dundallc. 

In ahnost all cases the instruments were found to be in good 
order, and they seemed to be valued by the fishermen in each 
locality. Whenever possible, the opportunity of the inspection 
was taken to impart ink^truction in the use of instruments in 
connexion with weather observations. 

Simicltaneous Observations, — The Office has continued its co- Simultaneous 
operation in the system of International simultaneous observations, ®^>^''^**<^'^' 
taken ac Greenwich mean noon, as explained in former Keports, 
which was organiifed in 1874, at the request of the Chief Signal 
Officer of the United States. 

The number of these observations which have been received 
during the year from the Koyal Navy has been 3,880, and from 
the Mercantile Marine, 6,300. 



PART IIL 

Land Meteoroloot of the British Isles. 

Observatories and Stations. — ^The observations of the climate 
of the British Isles, which are received by the Office from certain 



16 



Report of the Meteorological Council. 



Self-recording 
observatories. 



Anemoip^phic 
stations. 



Stations of 
Second Order. 



Telegrapliic 

Reporting 

Stations. 



Extra stations. 

Sunshine 
stations. 



Documents 
received. 



Begulation of 

Observatory 

work. 



Inspection of 
Stations. 



BtationH^ may be arranged in five classes^ according to the degree of 
completeness with which they ore made. 

1. The Observatories furnished with self -registering instruments 
by which all the principal meteorolo^cal phenomena are recorded 
continuously. These alone afford the materials necessary for the 
study of the periodic variations of the meteorological elements. 

2. Anemographic stations furnished with instruments regis- 
tering the "wind only. The records from these stations relate 
rather to weather as distinguished from climate, and are especially 
important in connexion with storms. They are often useful in 
affording evidence available in courts of law with respect to 
collisions at sea, and damage done by wind. 

3. Stations of the Second Order furnishing climatological infor- 
mation from eye observations taken twice a day. The observers at 
these stations are all volunteers. 

4. The Telegraphic Reporting Stations, at which the obser- 
vations are taken by eye, but supplemented in some cases by self- 
recording aneroids, &c., supply the material upon which the daily 
weather reports and forecasts are based. The hours of observation 
at these stations are determined by the requirements of the tele- 
graphic system, as explained in Part II., but the data which they 
furnish are also utilized to afford climatological information for parts 
of the country where Stations of the Second Order do not exist. 

5. Extra stations furnishing returns with less completeness and 
detail than those of Class 3. 

A continuous record of the amount of bright sunshine is 
received from 39 stations in the British Isles, of wliich some are 
first or second order stations, whilst from others the sunshine 
record is alone received. See Appendix XV., p. 103. 

A fuller account of these several stations and of the methods 
employed by the OflSce in dealing with their records will be found 
in Appendix XVL, p. 104. 

Appendix XVII., p. 108, contains a list of all documents relating 
to the land meteorology of the British Isles received at the Office 
during the year. 

Regulation of Work at principal Observatories. — The regulaticms 
for the management of the self-recording instruments have been 
carefully revised. They will be found in Note A., p. 24. The 
experience of nearly 20 years has shown that in all essentials the 
instruments are thoroughly satisfactory, and that very little alter- 
ation was required in the instructions originally i:5sued for their 
use, which are contained in the Beport of the Office for 1868. 

Inspection of the Stations, — The self-recording observatories and 
the anemographic stations (Classes 1 and 2), as well as the Tele- 
graphic Reporting Stations (Class 4), are regularly visited each 
year by the Inspectors of the Office. The extra stations (Class 5) 
are inspected as opportunity offers. Of the Stations of the Second 
Order (Class 3), some belong to the Royal Meteorological Society ; 
these are visited by an Inspector appointed by that Society, 
an allowance being made by the Office toward the cost of the 
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inspection, in accordance with the recommendation of the Treaauiy Inspeetlon of 
Committee (1877) ; and some belong to the Scottish Meteorological «**^»oJ^«- 
Society. The remaining Stations of the Second Order are visited 
«t least once in every two years by the Inspectors of the OflSce. 
The Superintendent of the Kew Observatory, Mr. G. M. Whipple, 
and his chief assistant, Mr. T. W. Baker, are specially employed to 
inspect and report on the self-registering apparatus, and on the 
photographic processes at the observatories. Extracts from the 
Beports of the Inspectors are given in Appendix VII., p. 72. 

Information supplied to the General Retfister Office, Dublin, lleports sup- 
— Keports from eleven of the Irish stations oV the Office have been f^^^^J^^ 
regularly supplied to the Registrar General for Ireland, for his Genemi for 
"W eekly and Quarterly Returns. Irelwia. 

Quarter It/ Weather Report. — Part I. of the volume for 1880 Publications. 
has been issued, and Part II. is in the press. On the final com- 
pletion of this volume the issue of the Quarterly Weather Report 
with the reproduction of the continuous records from the seven 
observatories, comes to an end. 

The following is a list of the volumes which have already appeared 
or are in process of issue, with the dates of their publication : — 

Quarterli/ JVeather Reports, 

Year. I I'ubliiihod. 



1860 








1871 


IS 70 


- 


- 


- 


1872 


1871 


- 


- 


• 


1874 


1872 


- 


. 


.. 


1873 


1873 


. 


• 


- 


1875 


1874 


m 


- 


- 


1877 



1 




Year. 




1 

i 


Published. 


1875 










1879 


1876 


. 




- 


. 


1884 


1877 


- 




- 


- 


1885 


, 1878 


- 




- 


- 


1887 


1879 


- 




- 


- 


1889 



.1 u^\i* 



* In progress. Parts III. and IV. still to appear. 

In place of this publication there have been successively issued, 
first, the Monthly Weather Report, and subsequently, the Monthly 
Summary of the \yeekly Weather Keport. 

Other Periodical Reports, 

Monthly Weather Report, 1884-1887 (January to Anj^ust), 
published; 1881-1883 and 1887 (September to December), still 
to appear. 

This publication ceases with the year 1887, and the information 
it supplied is now given in the Monthly Summary of the Weekly 
Weatlier Report. 

The Weekly Weather Report, wliich is prepared in the Tele- 
graphic Branch of the Office (see Appendix VIII., p. 88), has 
been considerably modified in form, with a large saving of expense, 
and now supplies, by its synchronous charts, a very complete and 
instructive view of the chief meteorological changes, day by day, 
over the greater part of Europe, such as is not to be found m 
any of the similar publications issued by any other office. 

E 68479. B 



18 Report of the Meteorological CoumoU. 

FttblioatioDs. A Monthly Summary, replacing the former Monthly Weather 

Beport, appears as a supplement to the Weekly Weather Report. 
Appendix I. to the Weekly Weather Report for 1889. gives a 
summary for each quarter, and for the whole year, of the Rainfall 
and Temperature for each district, for the 24 years 1866-1889, 
and also the Monthly and Pro^essive values of Accumulated 
Heat, Rainfall, and Bright Sunshine for all the districts in each 
month of 1889. Appendix 11. to the same Report gives the 
Weekly and Progressive values for the same elements during the 
year 1889 (in continuation of Appendix II. for the year 1888), 
and Appendix III. gives the Mean Weekly values for the 
following number of years : — 

Accumulated Heat and Rainfall^ 11 years,. 1878 to 1889. 
Bright Sunshine - - 8 „ 1881 „ 1889. 

Appendix IV. gives for each district, for the 12 years 1878 to 
1889, the mean temperature for each week in the year. 

Hourly Readings, — After full consideration the Council have 
resolved to make a very considerable alteration in the form of 
publication of the Hourly Readings obtained from the records of 
the self-registering instruments at the four principal observatories, 
and to commence the new series with the year 1887. The 
calculations for that year are in an advanced stage, and will 
shortly be ready for press. In future the publication will consist 
of a carefully arranged series of mean values, which it is believed 
will prove more generally useful than the publication of the hourly 
readings in extenso, which has hitherto taken place. The new 
series will comprise — 

(1.) Hourly means of pressure, temperature, the difFcrence 
between the dry and wet bulbs, and of wind components, 
together with the amount and frequency of r«\in ; these 
hourly means will be for periods of (a) five days, (/y) 
calendar months, and (c) the year. 
From the^e will be computed the harmonic components of 
the hourly and yearly mean variations of pressure and tem- 
perature for each month and for the year. 

(2 ) The daily, five-daily, monthly, and yearly means of pres- 
sure and temperature. 
(3.) The monthly and annual falls of rain will be given as 

heretofore. 
(4.) The wind results will be given in the form of mean com- 
ponents, referred to the lour cardinal points, the Council 
considering this to afford upon the whole the best 
solution, although by no means an altogether satis- 
factory one, of the difficult problem of dealing with the 
mean direction of the wind. 
The computation of mean hourly values of the temperature of 
the air and of barometrical pressure for the seven observatories 
and for each month of the year 1883 has been completed, and the 
Council has decided to extend the work to all those years 
preceding 1883 for which data exist and which have not already 



BqH>H of the Meteorological CouncU. 



19 



been dealt with, and considerable progress has been made with Publications, 
the work. 

Observatimis at Stations of the Second Order, — The volume 
for 1885 has appeared, and that for 1886 is in an advanced state. 

The number of stations, 32, from which the returns have been 
of late years published in extenso has been considerably in excess 
of the numlNsr, 16, proposed by the Congress of Rome in 1879, 
and the Council has therefore resolved to reduce the present 
number to 21, which they consider to be sufficient, while it will 
considerably diminish the cost of the publication. At the same 
time the number of stations from which monthly meiius nnd 
eunnuaries only are published in a concise form, has been increased 
from 14 to 45. 

The following is the list of stations for which returns Avill be 
published for 1886 and future years: — 

Stations for Publication in Detail on Form A., 

21 in Number. 



Stationi. 



I In connexion 
with 



I 



Yean 

already 

publiahed 

In detail. 



Remarks. 



Glasgow - 
Stonyhurst 



Armagh - 
Danrobin Cof tie - 
Braomar - 
Dundee - 
Wolfelee - 
Scarborough 
Hillington 
Churchtttoke 

Carmarthen 
Mar^te - 
Dartmoor (Prinoe' 
town). 

Swanbijiter 



Laudale - 
Douglas (Isle of 
Man). 

Southampton 
Dublin (Mountjoy 
Observatory). 

Markree Cattle - 
Parson stown 
Londondeny 



M.O. 
M.O. 



M.O. 
S. Met. Soc. 
S. Met. 8oc. 
S. Met. Soc. 
S. Met. Soc. 
R. Met. Soc. 
R. Met. Soc. 
R. Met. Soc. 

R. Met. Soc. 
R. Met. Soc. 
U. Met. Soc. 



M.O. 



M. O. 

M.O. 



M.O. 
M. O. 



M.O. 
M.O. 
M.O. 



10 
12 



I 



12 
6 
6 
6 

5 

9 

10 

11 

4 
7 



7 

8 



8 



11 

IS 

7 



Formerly observatories. 10 years 
hourly rendingH already published. 

Continuous records of pressure, tem- 
perature, wind, and rainfall still 
available, except for Armagh, which 
furnishes wind and rain only. For 
Stonyhurst and Armagh the records 
for 18S4 and 1 885 have been published 
among the stations on Form A. 

High-level station (1,113 feet). 



Sutton Coldfield to be substituted for 
Churchstoko for 1889. 



High-level station, 1,395 fivt. The 

only higli-level station available in 

the soutli of England. 
This is the most northern station 

available, and there is a continuous 

record of wind. 



At both of these stations there are 
long series of observations available 
taken by the officers of the Ordnance 
Survey. 
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List for Publication on Form B. (Uontbly Means and 

Sunimnries). 

jBL Barton. 



Swanbister. 

Lairg. 

l>uiirobin Castle. 

Gordon Castle. 
j^ Glencarron. 

Aberdeen. 
^ Fort Augustus. 
^ Broemar. 
Jb Fort William. 
^ Lednathie. 

Laudulc (Argyleshire). 
j^ Dundee. 
j^ Ocbtertyre. 
j^ Callton Mor. 

Glasgow. 
§^ Rose well. 

f Rothesay (Isle of Bute). 
Marchmont. 
^ Wolfelee. 
j^ Pinmore (Ayrshire). 
A Glenlee. 
ji Cramlington. 
jA Cargen. 

fii Scaleby (near Carlisle). 
Durham. 
Newton Reigny. 
Aysgarth (Yorkshire). 
fti Scarborough. 

Cronkboume (Douglas), Isle of Man. 
York. 

Stonyhurst. 
fH Wakefield. 
Prestwich. 
$R, Llandudno. 



fA Cheadle. 

M Hilliugton (Norfolk). 

Leicester. 

tJppingfaam. 
^ Churchstoke (Montgomeryshire). 

Geldeston (Beccles). 
ffi Bennington. 
ffl Cheltenham. 

St. David's. 
9bI Carmarthen. 
iSL Berkhamsted. 

Kew. 
^ Margate. 

Southampton (Ordnance Surrey 
Office). 

St. Leonard's. 
^ Southboume. 
^ Bousdon. 
ifSL Dartmoor. 
fiSi Babbacombe (Torquay). 

Falmouth. 

Londonderry, 
j^ Lissan (CJo. T\Tone). 

Armagh. 

lirookeborough (Colebrooke Park). 

Markree Castle (Sligo). 

Dublin (Glasnevin). 

Dublin (Mountjoy Observatory, 
Phcenix Park). 

Dublin (City). 

Parsonstown (Birr Castle). 
ffL Killarney. 

Valencia. 



Obsenrations 
on Ben Nevis. 



Sea Sur&ce 
Temperature. 



Cloud Photo- 
graphy. 



V 



The Stations marked Sb belong to the Scottish, aud those marked ffL to the Royal 

Meteorological Society. 

Observations on Ben Nevis, — The arrangements made with the 
Directors of the Observatory on the summit of Ben Nevii«, at a 
height of 4,406 feet above the sea, and explained in the Report 
for 1885, remain in force, and the Council have continued the 
annual grant of 100/. towards the expenses of the Observatory, 
and have received MS. copies of all the meteorological observa- 
tions taken. 

The building of the new observatory at Fort William is now 
completed. It was explained in the last Beport that the Council 
had agreed to subsidize this observatory to the extent of 250/. a 
year, and supply it with the necessary outfit of instruments. 
These will shortly be sent down and erected. 

Sea Surface Temperature on the Coasts of the British Isles, — 
These observations, which are obtained through the courteous 
assistance of the Admiral Superintendent of Naval Reserves, the 
Trinity House, and the Commissioners of Irish Lights, are still 
continued, and a large amount of valuable information is thereby 
collected. 

Cloud Photography and Measurement — This subject has con- 
tinued to receive attention, but as yet satisfactory results have not 
been obtained. 



Bepart of ike Meteorological Cou/ncU. 21 

77l« Bridled Anemometer. — The experiments with the bridled The Bridled 
anemometer^ an instrument intended to record strong e^usts of -^®™®™®*®'"- 
wind, which have been undertaken by Mr. W. H. Dines, as 
intimated in the last Report^ have been continued, and the result 
has been to show that the cups, placed in the same plane, nt the 
ends of short arms, exercised appreciable interference on each 
other. The anemometer will be altered to remedy this defect. 
Further experiments have also been carried on by Mr. Dines at 
Hersham with respect to other questions relating to wind. An 
account of these will be found at Note B., p. 36. 

Ulectrical Anemometer, — This instrument has now been erected Electrical 
at Kew for the purpose of nsccrtaining whether its indications can Anemometer. 
be utilized. The results hitherto have not been satisfactory. 

VioUes Actinomctcrs. — At the request of the Solar Physics ViolleV 
Committee the Council have undertaken to institute some experi- -^®^^<^°*®^r- 
ments at Kew Observatory on YioUe's apparatus for measuring 
solar radiation. (Note C, p. 46.) 

TTie Harmonic Analyser. — The analysis by this instrument of The Harmonic 
the barograms from the seven observatories has now been completed ^ '®'' 
for the 12 years 1871-1882 inclusive. The corresponding results 
obtained from the thermograms were published in 1886. 

In consequence of the resolution of the Council to undertake 
the calculation of the mean hourly values of pressure and tem- 
perature, the question arose whether the harmonic constants 
might not be obtained in a more complete and satisfactory manner 
by arithmetical computation than by the mechanical process. 
The Council therefore thought it advisable to ascertain as far as 
possible what was the degree of accuracy obtainable by the use of 
the machine, and what were the causes of error likely to arise. 

For this purpose a series of experiments has been carried out, 
more complete than those before made, the result of which has 
been to show that, owing to certain difficulties which are experienced 
in passing the curves through the machine, and which could not be 
avoided without making a very considerable alteration in the 
mechanical details of one portion of the instrument, the results 
obtained by a mechanical analysis of the curves arc liable to errors 
which, though small in themselves, are important in relation to the 
quantities being dealt with, which are themselves very small. 

From this and other considerations., and from the character and 
results of the experiments upon the operation of the machine 
which will be found in fuller detail in Note D., p. 47, the Council 
have resolved to obtain the hannonic coefficients by arithmetical 
computation in preference to the use of the machine, though the 
machine may for certain purposes be found very useful. 

Thermometers for Cotton Cloth Factories. — The Cotton Cloth Thermometers 
Factories Act, 1880, states that in every such factory there shall aoAF^actoriet. 
be provided, maintained, and kept in correct working order two 
sets of *' standardised " wet and dry-bulb thermometers. In the 
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Thermometera month of January the Council were requested by the Home Office 
ClothFactories. ^^ inform the Secretary of State how thermometers had best be 

"standardised" for the purposes of the Act. The Council 
replied that thermometers were at present being verified at the 
Kew Observatory of ihe Royal Society to the extent of several 
thousands annually, and that accordingly the testing of such 
instruments presented no difficulty. 

Observations from Military Stations. — "^The smnmaries of these 
observations, made under the direction of the Royal Engineer and 
Army Medical Departments, between 1862 and 1886, have been 
completed, and the volume has now been issued. 

Trevandrum Observations. — On the death of Mr. J. Allan 
Broun, F.R.S., in 1879, the desirability of discussing anl publidh- 
ing the records of the observatory at Trevandrum, in Southern 
India, which had been carried on under his superintendence for 
over twelve years, wag brought before the Royal Society of 
London by the Royal Society of Edinburgh. The whole of the 
records, 31 volumes, were subsequently (in 1880) deposited at the 
Meteorological Office, by Mrs. Broun, for safe keeping. The 
negotiations on the subject with the Indian Meteorological 
Department at that time led to no result The Meteorological 
Council have now resolved to make another effort to induce the 
Indian Authorities to render the very valuable material contained 
in these MSS. accessible to scientific men, and have addressed the 
Royal Society on the subject 



Records from 
Nations of tho 
Rojal Engi- 
neer and 
Army Medical 
Departments. 

Trevandrum 
Obserrations. 



Library. 



LiBRARr. 

The library contains stindard works on Meteorology ant] the 
allied Sciences, and is, besides, particularly rich in Transactions, 
Proceedings, Reports, and other Publications which give a large 
mass of Meteorological observational data from aU parts of the 
world, extending over many years. It consists at present of over 
11,000 volumes and pamphlet^^, exclusive of charts and MS. 
records of observations. The books and other documents are 
accessible to scientific men for reference at the Office. 

Appendix XVIII., p. 113, contains a list of the additions to the 
library during the year, which have been catalogued upon cards, 
and are entered in the reference catalogues under (1) Authors, and 
(2) Subjects. 



Yinanoial. 



\ 



Expenditure. 



Appendix XIX., p. 138, shows the receipts and payments 
during the year ending 31st March 1890. The amount voted by 
Parliament was 15,300/., as in the previous year. 

The following abstract of cxi>cnditure ehows the amount properly 
chargeable to tlie year in question, and its distribution under the 
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yarious heads^ together with the increase or decrease in 1889-90, 
as compared with the previous year : — 



Nbt Expxnditubb. 


188S-88. 


1889-90. 


IncreaM 


. 


Deoreaie. 


Gbnkbal Admikibtration : 


£ 


«. 


d 


£ s. 


d 


£ s. 


d. 


£ t. d. 


Payment of Council 


1,000 








955 18 


4 


« 




44 1 8 


Secretary 


800 








800 





— 




— 


Office - 


798 


8 





801 4 


2 


2 16 


2 


— 


Rent, fuel, and lighting - 


709 


17 


11 


701 14 


3 


— 




8 8 8 


Alterations to premises, 


















attendance, and con- 


















tingencies 


436 


4 





474 7 


6 


38 3 


6 


— 


Expenses incidental to 


















International Meteoro* 


















logical Congress 


22 


2 


8 


5 2 





— 




17 3 


Pensions 


138 


16 


4 


186 16 


4 


48 





— 


Special Reseabcues 


570 


5 





710 10 


6 


140 5 


6 


_ 


Lai^d Meteoroi^ot 


3,853 


7 


1 


3,544 9 


11 


191 2 


10 


._ 


Weather Invobmation - 


3,845 


10 


4 


3,777 19 


5 


._ 




67 10 11 


1N8PECTION8 - ' 


702 


5 


1 


664 2 


5 


— 




38 2 8 


OCEAK MeTEOBOLOGT 


2,795 


8 


3 


2.736 9 


4 


— 




58 13 11 


Total - - £ 


15,171 


19 


3 


15,358 14 


2 


420 8 





233 11 3 



In the year 1889-90 the sum of 1,606/. 9s. 5d, was paid to the Post Office on 
account of inland and foreign telegrams, allowances to clerks, and rental of 
private wires. 



(Signed) 



R. STRAOHET, 

Churman. 
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NOTE A. 

Code of Regulations, &c., &c., for conducting the Work at 
the First-Class Observatories, and the Examination 
thereof.— 1889. 

The errora to wliich the traces derived from self-recording 
meteorological instruments and the numerical values obtained 
from them, are subject, are of three classes, viz. : — 

i. Errors in the traces themselves, including those due to 
faulty attachment of the paper upon which the curves 
are produced, 
ii. Errors of date and time-scale entered upon the papers, 
iii. Errors in tabulating from tbc traces. 

Errors m the Traces themselves. 

With a view of avoiding, as much as possible, errors included in 
the first category, the attention of observers in charge of instru- 
ments is directed to the following points : — 

Care must be taken that the gas flames in the instruments are 
80 adjusted, and the condensers and reflectors so fixed, that the 
barometer tube and two thermometer tubes with their attached 
shields are at all times well illuminated. 

In the event of a very exceptional rise or fall of pressure or 
temperature, and when the observer has reason to fear that 
readings will otherwise be lost, the instrument should be tempo- 
rarily raised or lowered by means of the screw, so that the record 
of extreme values may be secured. 

But as any alteration of the positions of the instruments, espe- 
cially of the barometer, throws out the zero of the scales, this 
measure should only be adopted with extreme caution. 

In all cases when changes in the positions of the instruments 
are made, careful eye observations should be made before and 
after eacli change, to guard the records from the effects of 
erroneous index errors, or errors of zero lines. 

In the case of the barometer the instrument should be carefully 
restored to its original position as soon as the occasion for the 
change has passed away. 

The thermometers, however, must be regularly raised and 
lowered by the screw suspending them, in the course of every 
year, in order to secure sufficient illumination for the portion of 
the scale likely to be in use in summer and winter respectively : 
and care must be taken not to postpone this operation in spring 
and autumn until some of the readings have been lost. 

Gi*eat care should be taken that aU the parts of the instruments 
are working correctly, and are free from dust. 

Before wrapping the photographic paper round the cylinders 
it should be carefully examined as to the freedom from blemishes 
or defective coating of the sensitive surface, and when fixed in its 
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place on tho cylinder a second examination should be made to see 
that while it is everywhere in close contact with the cylinder, 
there is no bagging or bulging, and that its edge is parallel to the 
edge of the cylinder nearest to the trace. Care should also be 
taken in cutting off the superfluous paper^ that no loose ends are 
lefl projecting, as they are liable to cause a stoppage of the 
clock. 

The prepared papers for use with the anemograph and rain- 
gauge require similar precautions to be taken with regard to 
wrapping them upon the cylinders ; but additional care is also 
required, so that the lines ruled upon these papers are made to 
coincide with certain points of the apparatus designed for the 
purpose of properly setting the instruments. 

After placing a new sheet of prepared j)aper on the cylinder of 
the rain-gauge, the glass tabulating scale should be used to see 
that the printed scale on the paper is parallel with the edge of 
the cylinder. The height of the pencil is next adjusted so that, 
the bottle being empty, the trace runs along the zero line of the 
blank paper, when the cylinder is turned by hand. 

The float is also to be depressed by the finger and allowed to 
rise again in order to see that it is free to act throughout its 
wliole range. 

Great care should be exercised to avoid interfering with the 
instruments or their positions, but when any alteration of position, 
or interference with, or interruption of, their action occurs, an 
explanatory note of the causes of all deficiences should be made 
on the curves and tabulations. 

Errors of Time aiid Date, 

Observers should set their watches daily to correct G.M.T., 
either by reference to a standard clock, or to a chronometer cor- 
rected to the true time for the day by means of a table of going 
rates. The instrumental clocks should all be set to this correct 
time at the time of changing the papers, and comparisons should 
be made at every observation hour in order to see that no stop- 
page has occurred in the interval which has elapsed between the 
observations. 

In the case of the photographic instruments, after changing 
the papers, the observer should, if possible, listen for the sounds 
produced by the closing and opening of the light shutter, which 
will show that it is duly performing its duty. 

The error of the instrument clocks should never be allowed to 
exceed two minutes in the two days. 

The instrumental clocks should all be wound daily between 
the hours of 10 and II a.m., fresh papers being placed daily on 
the cylinders of the anemograph and rain-gauge, and on alternate 
days on the barograph and thermograph. The observer should 
carefully note the exact time at which the clocks are stopped or 
the cylinders detached from the driving gear, and should also read 
the indications of the dials and time-soales, noting them down at 
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the time on the journalB, and on the reverse sides of the anemo- 
graph sheets. Similar meinorandla should also be jottctl down of 
the time at which the instruments arc ngain set in action. The 
photographic sheets to be marked with the initials B^ Bg, and T^, 
Tgy in addition to the date, as a guide to the photographer in his 
operations, the sheets marked B^ T^ being the outer. 

As soon afterwards as time permits, the dates should be perma- 
nently and distinctly written up in ink, the time-scales, &c. 
stencilled on, and the dock times and check standard readings 
entered on the sheet in accordance with the regulation pattern. 

The wet bulb thermogram should be examined for places where 
the damping was inefficiently perforuied, and remarks made 
accordingly. 

Check observations of the standard thermometers and barometer 
should be made five times dnily ; those of the thermometers at the 
moment coincident with the shutting off the light from the curve 
at two minutes before the even hour, and those of the barometer 
when the light is restored at two minutes after the even hour. 

General histruetians. 

Wet-Bulbs : — At the times of reading the standard thermo- 
meters the state of the wet-bulbs of both the standard and self- 
recording instruments ought to receive attention. If both bulbs 
seem to be properly wetted, and sufficient water is in the cistern 
to maintain them in the same condition until the next visit of the 
observer, the sign \/ should follow the entry of the standard 
reading in the obsen^ation book and journal. If either of the 
bulbs is wholly or partially dry at the time of observation, a note 
should be made to call the attention of the tabulator to the un- 
satisfactory nature of the observation at that hour, and the 
observer should proceed to damp the thermometer at once. 

In time of frost the bulbs aliould be kept covered, if possible, 
with a thin coating of ice by applying, at frequent interval:*, a 
little cold water directly to the surface of the bulb. When the 
air is too moist to allow of this ice jacket evaporating or the 
tempernture is at or about the freezing point, and the ice does not 
melt off the bulb quickly enough, it should be melted off by using 
a little warm water. This mav also serve to thaw the ice in the 
supply tank, tubes, and threads, which might otherwise fail to act 
properly. 

In hot and dry weather it is sometimes found that difficulty 
occurs in maintaining the wet-bulbs in a properly moistened con* 
dition. In such cases the tank should be refilled at more frequent 
intervals than usual, and also new threads and muslin should be 
fitted up. It is necessary to soak well, or boil in water, the 
threads and muslin before they are used, in order to remove from 
them any gum or starch, the presence of which seriously reduces 
the capillary actions. 

The water supplied to the wet-bulb cistern should, if possible, 
be i*ain water, and always be taken from a vessel exposed to the 
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air, so that its temperature may be that of the air, this being of 
importance. The best plan is to save and use the water collected 
from the rain-gauge as being free from lime, which in the case of 
hard water forms an incrustation on the muslin ; when this is 
observed the muslin should be changed. 

Flooding from excess of water often occurs when the cistern is 
refilled, vitiating the record for a quarter of an hour or more 
after replenishing. 

Tlie water cistern should, as a rule, be filled after reading the 
thermometers ; and it is advisable to restrain the flow of water 
so that no more runs over the bulb than is requisite to keep it 
completely moistened. The lowest points of the thread should 
always be somewhat lower than the points of attachment of the 
thread to the thermometer bulb, so that the water rises to the 
bulb by capillary attraction. Notes of the times of adding water 
must be made on the curves. 

Anemograph : — Once a month, on a calm day, the orientation 
of the anemograph should be tested in order to see that the 
direction of the wind is being properly recorded, and that no 
slipping has taken place in any of the joints of the shafting. 
Opportunity should also be taken of this, to oil the ifistrument 
thoroughly, aud to see that the bearings are free from dirt. 

Full details as to how this is to be performed are given in a 
special circular of instruction which was issued in March, 1 882. 

Rain Gauoe : — ^As regards the rain-gauge, particular care 
must be taken to change the recording papers every day at about 
the hour of 10 a.m. ; the observer must never assume absence of 
rain in the 24 hours, as a shower may fall unnoticed during the 
night 

At the time of changing the rain-gauge papers the observer 
should always empty the contents of the receiver into the 
measuring glass, and compare the amount so measured with that 
indicated at the time by the curve, recording on the eheet the 
sum of the discharges p/?£5 the quantity so measured. 

The measurement of snow by this gauge does not give very 
satisfactory results. Probably the best method is to collect 
the snow contained in the receiver into a vessel, and having 
melted it, to pour the water through the gauge in order to show 
the trace. In such cases the measurement of the hourly values 
should not be attempted, but the total amount entered at the 
latest hour to which the trace extends. 

A spare gauge of the 8-inch pattern should be kept in the 
close vicinity of the Beckley gauge, and its contents measured 
immediately after the latter has been seen to. 

Any material discrepancy between the indications of the two 
instruments should be noted in the weather journal, and 
endeavours made to ascertain its cause. 

Sunshine Recorder: — The cards are to be changed if 
possible at sunset each day, or if this is inconvenient, at some 
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other fixed hour, which haying been chosen, is to be adhered to as 
closely as possible. 

The card is to be changed even if it has not been scored, and 
the identical card which was in the instrument returned to the 
Meteorological Office. 

If the weather be windy it is advisable to insert a small wedge 
of paper so as to hold the card firmly in its groove. 

In time of snow, when there is any chance of sunshine, the 
snow should be removed from the ball and from between the ball 
and the card. Hoar frost should also be removed from the ball 
as soon as possible, and the ball should occasionally be wiped to 
remove any dirt which may have become deposited upon it. 

Every card should have clearly written upon it the name of the 
observatoiy, the date, and the time of insertion and withdrawal, 
using local apparent time ; this is especially important if the cards 
are changed while the sun is shining. Should the instrument 
have been moved, or should anything have occurred to interfere 
with the accuracy of the score in any way, an explanatory note 
should always be written on the back of the card. 

The cards are to be returned to the office as soon as possible 
after the close of each month. In packing them for transmission 
through the post they should always be kept fiat and never 
be folded. 

Further particulars as to the setting of the instrument, obtain- 
ing local apparent time, &c. will be found in a special circular 
issued January 1889, entitled ''Directions for adjusting and using 
the Sunshine Recorder." 

Tabulation of traces and discovery of Errors, 

Tabulation forms are provided for the entry of the measure- 
ments made from the automatic traces. These have to be suitably 
prepared for use by having written upon each of them on every 
page the name of the obser\'atory and a consecutive number 
corresponding with that given in the diary issued by the Meteoro- 
logical Office for each year. The dates are next entered, care 
being taken that they accord with the entries in the diary and 
joiumals, and also that each month's work is kept totally distinct 
from any other. New forms throughout should be brought into 
use on the first day of every month* 

Barogramsn — The curve being duly written up and dated, is 
fixed in the tabulator frame and the scale fitted, the brass time- 
scale being adjusted so that the measuring bar-catch accords 
vrith the time gaps on the barograph curve indicating the even 
hours, in order that the reading glasses may be properly placed 
for the odd hours, not so indicated. 

The reading glasses — ^tho upper being set so that when the 
zero of the scale corresponds exactly to 30 * ins. the distance 
between the cross lines on the two glasses shall agree with the 
scale value supplied by the Meteorological Office — ^are then 
moved until they stand tangential to the curve at both the upper 
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and the lower margins, and the correfe^ponding baroroetric pressure 
IB then read off, and entered in the line and column of the 
tabulation form for the corresponding hour and day. This is 
done for every hour of the week's series of curves, and in 
accordance with the notes on the tabulation. 

The absolute highest and lowest points shown on the curve 
for each day should also be noted and recorded. 

A second series of tabulations of a less degree of refinement 
(to be employed as a check) follows, the readings being made by 
means of an ivory scale, read to the nearest hundredth of an 
inch only, and the readings entered in a second blank foim 
known as a Subsidiary Sheet. If ix>ssible the two sets of 
measurements should be tiikcn by different persons. 

The entries in the first form, in hundredths only, are then 
copied into the subsidiary sheet beside the other set. The 
differences are next taken, and when they exceed * 01 inch from 
the normal, a re-examination of the corresponding point on the 
curve is made, the faulty reading crossed through (not erased or 
altered), and the corrected value entered above it. 

Should any portion of the curves be too faint for measurement 
with the ordinary tabulating instrument, but not for the ivory 
scale, it ought to bo so measured, such measurements to be 
indicated in the tabulations by the addition of the word '^approxi- 
mate." On no account should the curves be pencilled or inked in. 

The barogram readings should next be compared with the check 
observations of the standard barometer. 

The readings of the standard having been corrected for index 
error and for capillarity, and reduced to 32"^, should be entered in 
the " S ** column of the tabulation form prior to the tabulation of 
the curve. The values of the barograms, corresponding to the 
times at which the standards were read, should be measured and 
entered. The differences between each pair of these observations 
should then be taken for the period from 1 1 a.m. of one day to 
1 1 a.m. of the next, and from the mean of all of these which do 
not vary as much as ' 008 in. from the average of the whole, a 
mean difierence or "residual correction" for the period under 
discussion is formed. Should less than three standards be avail- 
able, if it is not the day on which the curves are changed, the 
residual is calculated for the whole curve, but if it be changing 
day, it is calculated up to midnight of the following day. In 
extreme cases great range of pressure might modify this rule. 

If the resulting mean difference be less than • 001 in. it is 
considered that there is no residual correction, and the hourly 
values should be entered direct into the column headed '* Tabu- 
lated value corrected." If a residual be formed they should be 
entered in the '^ H " column. 

The residual correction is applied to all the tabulated values of 
the barogram, and the corrected values compared with the 
corresponding standard barometer readings. Where a difference 
exceeding * 007. in occursy an examination of the accuracy of the 
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curve measurementfl is made, and if this is found correct, the 
standard reading is concluded to be erroneous, and is marked on 
the tabulation sheet by means of brackets as (30 050). If 
necessary, on account of this rejection, a second residual correction 
is computed, applied to the original readings, and comparison with 
standards made anew. 

Thermograms, — The thermograms are virtually registers of two 
separate instruments on one sheet of paper, and are, in the question 
of tabulation, treated as perfectly independent traces ; dry-bulb 
and wet-bulb thermometer readings. 

A thermogram is laid on a flat table, and covered by a glass 
scale engraved with two sets of parallel lines crossing one another 
at right angles, arranged to represent degrees of temperature and 
hours of time ; the zero line of the curve is then made to lie 
along a previously determined line of the degree scale of the glass, 
whilst the lines crossing are made to correspond with the left- 
hand margin of the gaps in the curve indicating time. 

The observer then having set his scale, and noticed that the 
indications of stopping and starting the curve are in accordance 
with the times inaicated by the graduations on the glass, proceeds 
to read the position of the upper margin of the photographic 
sinuous line as referred to the degree lines every hour, and enter 
the readings on the corresponding tabulation form. This done 
for the whole week, the curves are again taken, and re-measured 
at each hour witli an ivory scale, graduated to correspond with 
the glass scale. Tiie readings of this scale are entered in a sub- 
sidiary sheet, as in the case of the barograms, and are compared 
with the corresponding readings already made by the glass scale, 
copied from the ori^nal tabulation into this sheet. When the 
difference between the two sets of measurements amounts to 0°*3, 
the curve is again read off at the point in question, the faulty 
reading struck through, and the correct one entered above it. 

Next, the check observations of the standards, duly corrected 
for index error, are copied from the journals, and entered into the 
proper columns in the tabulations. 

These are compared with the tabulated values, and if differences 
exceeding 0^*5 are found, those readings are examined, and, if 
necessary, the eye observations are struck out by being bracketed. 

Finally, the points of maximum and minimum temperature 
each day are selected on the curves, and their values and times 
of occurrence noted and recorded. 

A similar method of tabulation is pursued with regard to the 
trace of the wet-bulb thermometer, but with the difference that 
the observer has to carefully guard against entry of observations 
for those hours when the curve is marked, indicating that the 
instrument has been acting improperly. 

In the case of the wet-bulb instrument, maxima and minima 
are not recorded. 
Faint curves are to be treated as preecribed for the barograms. 
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Anemograph, — In this apparatus both velocity and direction 
of the wind are recorded mechanically on the same sheet of 
paper. 

As the clock moving the recording cylinder is not provided 
with an automatic time-marker^ the only guides as to correct 
timing of the traces are the positions of the two ends of the curves 
on the printed sheet, the observer should note that these corre- 
spond with the two small pin-holes made by a pricker attached to 
the instrument, which is depressed momentarily at the times of 
putting on and taking the sheet off the cylinder. If these do not 
accord within 10 minutes, with the times indicated by the ends of 
the traces, a fresh time scale must be ruled to agree with them, 
and the curves tabulated from the new scale. 

The hourly wind velocity is measured with a glass scale, which 
gives the run of the Robinson cups from 30 minutes before to 
30 minutes after each hour. 

These values are entered in the tabulation sheet, and a correc- 
tion for friction theoretically computed by Dr. Robinson applied 
to all velocities below 11 miles as follows : — 



m. - corr. 


s= 


1 * 5 miles- 


1 m. to 3 m. „ 


= 


i-o „ 


4 m. to 10 m. „ 


= 


0-5 „ 



No subsidiary measurement is made for each hourly result, it 
being considered sufficient if the aggregate of the 24 uncorrected 
hourly velocities agrees within 5 miles with the whole distance 
run by the wind on the curve. 

The wind's direction for every hour is deduced from the position 
of the centre of the trace, which constantly varies in width owing 
to the oscillations of the wind. For this purpose another scale is 
used, engraved to nccord with the scale printed upon the paper ; 
should this slightly differ from that determined for each instru- 
ment by the operation of orientation performed monthly, due 
allowance must be made in setting the scale. 

The subsidiary measurements in direction are made by inspec- 
tion of the anemograms and entering on a form the special position 
of the traces marked thereon for each hour. The results are 
entered on a special form and compared with the readings obtained 
by the glass scale. 

An examination should be made in all cases where there is a 
difference of two points between the two readings. 

Bccklei/ Rain-Gauge, — This registers the time of fall of rain 
and the amount deposited in a funnel of 100 square inches area, 
placed 21 inches above the surface of the ground. 

The rain from the funnel runs into a copper bottle floating on 
mercury, and^ by its weight, depresses it. A pencil attached to 
the bottle is drawn by its descent down the paper wrapped round 
the drum. 

When 20 cubic inches of water, corresponding to a rainfall of 
two-tenths of an inch, have been collected, a siphon causes the 
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bottle to discharge, and the float rises to ita fint pomtion again, 
carrying the pencil up to the zero of the carve ready to make 
another trace. 

The pencil should be adjusted to press on the paper with such 
force that it may have sufficient power to make a good trace^ but 
not such as to prevent its rising to the top of the form on the 
paper, after a discharge assisted by a Stonyhurst lifter. 

Measurements of the rain which has fallen during every hour 
are made from the curves by means of a glass scale. The hourly 
quantities should be entered in the tabulation form opposite the 
hour wliich indicates the end of the period to which the measure- 
ment refers, and the sum of the readings for the 24 hours should 
agree with the quantity gauged at the time of changing of the 
papers. 

General. — The documents and curves should be forwarded to 
the Meteorological Office every Thursday as directed by the 
** Diary of Operations." 



Regulations as to the Examination of the Tabulations 

AT THE Meteorological Office; 

Assistanfs Instructions, 
General. 

(1.) Examine each curve in order to see if there is any want of 

light, bagging, finger-marks, or bad photography. 
(2.) See that the clock and shutter have been in good action 

throughout the curve. 
(3.) That the instrumental dock does not differ more than two 

minutes from the chronometer time as recorded on the curve. 
(4.) That the date written on the back of the sheet agrees with 

that on the face, and that the days of the week and month 

at the top of the curve are correct. 
(5.) That the sheet is properly written upon after the pattern. 
(6.) That in the journals the proper day of the month is placed 

alongside of Sunday^ and that the others follow consecutively. 
(7.) That the times of starting and stopping the instrument as 

recorded on the journal have been properly entered on the 

curve. 
(8.) Finally, ascertain, by inspection of the curve, that its 

times of beginning and ending are the same as those inscribed 

on the face of the sheet, and that no slipping of the cylinder 

has taken place. 

Barograms. 

(9.) See that the journal readings of the standard barometer 
have been correctly reduced to 32^, and are entered under 
their proper dates into the barograph tabulation sheets, 
differences of ' 003 in« and upwards bemg noted as errors of 
reduction* 
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i\0.) Compute the differences (S—T), (with their proper signs), 
between the standard reading (S) and the corresponding 
corrected hourly value of the barograph (T). In all cases of 
differences exceeding * 007 in. the hourly value should be 
checked^ and if, on repetition^ found to be correct, the 
standard reading should be rejected as probably faulty. The 
mean monthly differences should be recorded. 

(11.) See thnt the tabulated hourly values have been correctly 
copied into column ^' A " of subsidiary sheets, and check the 
accuracy of the subtractions made in the tables occasionally. 

(12.) Investigate all cases where A — B is '02 in. greater than 
the normal difference ; if an error be revealed in the tabula- 
tions, it ought to be corrected and noted at once. 

(13.) By means of the ivory scale examine all cases where the 
differencos between two consecutive hourly values amount to 
or exceed • 05 in. The values are to be corrected for errors 
of '01 in. and upwards, a note thereof being made on the 
" Notes of Errors " Sheet These coirections ought to be 
made before the next step in the process is commenced. 

(14.) Ascertain the correctness of the computed residual cor- 
rection, and whenever it is necessary to alter it, the last 
oolunm of the tabulations should be corrected to correspond. 

(15) Check the accuracy with which the residual corrections 
have been applied, and correct any errors. 

(16.) Make 40 re-measurements in every month's work for 
each observatory, selecting those parts of the curves most 
favourable for accurate measurements. 

Thermograms. 

(17.) Sec that the journal readings of the standard thermo- 
meters are entered under their proper dates into the thermo- 
graph . tabulation sheets ; and that they have been properly 
corrected for index error. 

(18.) See that the tabulated hourly values have been correctly 
copied iuto column " A '* of subsidiary sheets, and check the 
accuracy of the subtractions made in the tables occasionally. 

(19.) Investigate all cases in which A— B is 0°*5 Fah. or 
more aljove the normal difference, and correct any errors. 

(20.) Compute the differences (S — T), (with their proper signs), 
between the standard reading (S) and the corresponding 
hourly value of the thermogram (T). 

(21.) In all cases of differences between "S" and "T" 
exceeding 0*^ • 5, the hourly value should be checked, and if, 
on repetition, it be found to bo correct, the standard reading 
should be rejected. The monthly mean differences between 
the simultaneous standard and thermograph readings should 
be recorded. 

(22.) By means of the ivory scale, examine all cases where the 
difference between two consecutive hourly values amounts to, 
or exceeds, 5° • 0. The values are to be corrected for errors 

G 62479. n 
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of 0° * S, and when they amount to 0^* 5 a note thereof is to 

be sent to the observatory. 
(23.) Compare the dry-bulb readings with the corresponding 

wet ones^ marking and examining all those cases in which the 

latter appear higher than the former. 
(24.). Check the accuracy of the times and values of the maxi* 

mum and minimum temperatures. 
(25.) Make 40 re-measurements iu every month's tabulations 

of both the dry and wet bulb traces for each observatory^ 

selecting parts most favourable for accurate measurement. 
(26.) Measurements for the purpose of checking the values of 

the zero lines are to be taken when the mean monthly 

difference amounts to ±0^*25^ the said difference not being 

taused by errors in measurement, or reading of the standards. 



Anemofframs, 

(27.) Examine each curve in order to see that both pencils 
work well and freely, that the paper has been accurately 
attached to the cylinder, and the cylinder has not slipped. 

(28.) See that the times of starting and stopping the instrument 
as recorded by the pricker and traces, do not differ more than 
five minutes from the chronometer time, inscribed on the 
sheet. 

(29.) Inspect the direction and velocity wind curves in con- 
nexion with the tabulated results, in order to ascertain that 
each curve is tabulated under its proper date. 

(30.) Examine all cases in which A — B is two points and 
upwards, and correct when necessary. 

(31.) Examine all differences between two consecutive hourly 
values of velocity amoimting to 10 miles. 

(32.) Make 40 re-measurements in every month's work for each 
observatory, both for direction and velocity. 

Rain Curves, 

(33.) See that the clock has been in proper action ; that the 
pencil has worked well and freely ; that the paper has been 
properly attached to the cylinder ; and that the cylinder has 
not slipped. 

(34.) That the curve is properly written upon, and that the 
times of putting on and taking off, as shown by the trace, do 
not differ more than five minutes from the recorded times. 

(35.) See that the total rainfall entered upon the curves agrees 
with that shown by the trace, and also with the record of the 
spare gauge. 

(36.) That the trace had been tabulated from hour to hour, 
and make a general examination of the hourly values. 

(37.) Sec that in tabulating, a proper allowance has been made 
for retardation of the pencil (through friction), bad attach- 
ment, bagging, &c. 
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Genebal Note. 

Whenever any error of time amounting to 10 minutes (and 
wUch has not been allowed for in tabulating) is discovered in a 
curve, re-tabalation will be necessary. 

Curves erroneously tabulated should be returned to the obser- 
vatories for re-tabulation. 

Meteorological Office (^Secretary). 

The assistant shall report upon all curves and tabulations that 
are deficient from any cause, and the Secretary shall make the 
necessary communications to the Meteorological Council on the 
one hand, and to the director of the observatory where the failure 
occurred on the other, with any remarks that may tend in his 
estimation to obviate in future the causes of fulure. 

The {Secretary shall also cause a tabulated report of the results 
of the examination of each month's work to be made to the 
Meteorological Council, and a copy of the " Notes of Errors " to 
be forwarded to each observatory concerned. 

The fore^ing regulations apply to the examination of the 
traces of self-recording instruments^ and the tabulation of the 
numerical values intended for final record and publication. But 
a general inspection of all the traces should be made immediately 
on their receipt, so that any defects apparent, on such an exami- 
nation as can be made without instrumental appliances, may at 
once be brought to notice. 
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NOTE B. 

Note on Experiments on Pressure of Wind made by 

Mr. W. H. Dines. 

Mr. Bines first took up this subject at the instance of the Wind 
Force Committee of the Royal Meteorological Society, and his 
experiments were directed to a re-determination of the factor of 
the Kobinson cup -anemoineter, the exact value of which was still 
involved in some doubt. 

The experiments were made with a whirling machine of 29 ft. 
radiu?, driven by steam, erected in a level and somewhat Bheltered 
field at Hei-sham, Walton-on-Thamee. ITie results of the experi- 
ments were published in the Quarterly Journal of the Society, 
Vol. XIV., p. 253, and Vol. XVI., p. 26. Mr. Dines found 
the factor to be about 2 • 2, and thus practically confirmed the 
conclusion of Sir G. G. Stokes, who defluced (Proc. Roy. Soc. 
1881, p. 170) the value 2-3, in place of 3 as found by Dr. 
Bobinson. 

As Mr. Dines had shown great skill in devising and carrying 
out these experiments, and had expressed his willingness to 
continue his researches with his whirling machine, the Council 
considered it desirable that the opportunity thus presented should 
be utilised for further experiments in eertain branches of aero- 
dynamic?. 

A grant was accordingly made, and Mr. Dines proceeded to 
investigate the connexion between the velocity of the wind and 
the pressure on obstacles of various kinds. A full description of 
the experiments and of the results was submitted to the Council 
in May 1889, and has since been published in the Quarterly 
Jouiniil of tbc Royal Me teon logical Society, Vol. XV., p. 1 ; it 
will therefore here suflSce to give a summary. 

The natural wind is not available for experiments on wind 
press^ure, because it is usually gusty and variable in direction, and 
because it is not easy to mcas^ure its velocity with accuracy. It 
thus becomes practically necessary to have recourse to a whirling 
machine. But if such a machine be made on so small a scale that 
it can be sheltered from the natural wind, then, unless the pressure 
plate be small, the circularity of the motion introduces a large 
error, and besides the possibility of the persistence of eddies in the 
air may be a cause of uncertainly in the results. A whirling 
machine should be therefore on a large scale and must accordingly 
be erected in the open air. Under these conditions, the natural 
wind, which always exists to a greater or less extent, is superposed 
on the artificial wind, and the total wind, to which the pressure is 
due, oscillates about a mean value in the course of each revolution 
of the whirlcr. 



^ 



Report of the' Metearologioal Council. 37 

These various difficulties have, however, been obviated by- 
Mr. Dines by means of an ingenious device. 

It has long been known that, to a close degree of approximation, 
wind pressure varies as the square of the velocity of tho wind. 
Now if a weight be swung round in a circle the restraint required 
to keep it in its course varies as the square of its velocity. It 
therefore occurred to him to balance the pressure on the experi- 
mental plate> when carried round by the arm of the whirler, by 
the centrifugal force, or tendency to fly outwards, of a weight 
swung round by the same arm. This plan was found to answer 
admirably, for when the right amount of centrifugal force for 
balancing the pressure of the artificial wind. was found for anyone 
speed of the whirler, the balance was maintained at all other 
speeds. 

It thus became unnecessary to make any accurate measurements 
of the rate of revolution of the whirling machine. 

Mr. Dines also devised an ingenious arrangement by which the 
amount of centrifugal force opi>osing the wind pressure varied 
automatically^ until a true balance was attained. Also since the 
automatic adjustment did not take place instantaneously, but only 
by degrees, the disturbance due to natural wind was almost 
entirely eliminated, and thus experiments were made possible, 
excepting on days when there was a very high wind. 

This is not the place for a full description of the apparatus by 
which the mechanical principle, explained above, was utilized, but 
a few words of general explanation are advisable. 

The pressure plate was rigidly attached to a short arm, which lay 
in the same plane as the plate. The other end of the short arm 
could turn about a pivot which was attached to the long arm of the 
whirler. When the plate was in position for an experiment, the 
short arm was in line with the long arm, and the wind pressure 
tended of course to make the plate turn about the pivot. 

The centrifugal force was due to the weight of a horizontal 
metal bar,' at right angles to the long arm of the whirler. This 
bar could sliJc through a slot, and when the middle of the bar was 
at one side of the slot the centrifugal force, due to the revolution 
of the machine, tended to make the slot turn. The slot was geared 
to the short arm of the pressure plate by mechanism, which need 
not be described, so that the centrifugal force reacted against wind 
pressure. By an automatic action the bar slid through the slot, 
until, when the weight of the bar was winged out to a certain 
distance, there was a balance between wind pressure and centri- 
fu^^al force. Measurement of the distance between the centre of 
the bar and the elot then .gave the amount of force which had been 
called into play. The tendency of the pressure plate to turn was 
arrested by two slop?, so near "together that the plato could only 
turn through about 1° ; it bore on one stop, when the centrifugal 
force was insufficient for a balance, and on the other when too 
great. An electrical indicator was devised for detectin:^ on which 
of the two stops the pLite was bearing. An experiment was made 
by giving a few turns to the machine^ and continuing the revolu- 
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tion until the indicator showed that the plate was bearing on 
neither stop, or more commonly until it sometimes bore on one stop 
and sometimes on the other. 

For the smaller plates the maximum velocity of whioh the 
machine was capable was about 70 miles an hour, but most of 
the experiments were made at speeds between 20 and 30 miles 
an hour. 

A number of plates and cups of diiferent sizes and shapes were 
used, and the values given in the following table are the mean 
of all the experiments made with each particular plate, the 
number of experiments made with each being given in the last 
column of the table. Each experiment consisted of about 
three observations taken in immediate succession. As a rule no 
plate was tried twice on the same day. With the larger plates a 
single value seldom differed from the mean by more than 5 per 
cent., and on the whole the different values were fairly consistent 
There were, however, two cases of exception to this statement, 
and they were the cyUndrical surface and the sharp cone when 
placed in front of the plate. The results of five experiments out 
of the series of about 150 were rejected. 

The particular value of 20 * 86 miles per hour for the velocity 
given in the table was chosen for the following reason : — The centre 
of the pivot about which the pressure plates could turn was 
28 ft. 1 in. from the axis of rotation of the whirling machine^ 
and the centre of the plate 28 ft. 7 ins. Taking the numerical 
value of the acceleration due to gravity as 32 * 19, these figures 
give 20 ' 86 miles per hour as the velocity of the centre of the 
{dates at which the centrifugal force acting upon the bar is equal 
to its weight. 

Table showing the Pbessube upon various Plates at a 
VELOCiTr of 20-86 Miles per Hour. The Values are 
reduced to the Standard Temperature and Pressure. The 
Flat Plates were cut out of Hard Wood | in. thick. Allow- 
ance has been made for the arm which carried them :— 
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Plates. 



Actual 

Preflflure, 

in lbs. 



A square, each side 4 ins. . . - 

A circle, 4*51 ins. diameter, same area 
A rectangle, 16x1 ins. - - - 

A circle, 6 ins. diameter . . - 

A square, each side 8 ins. ... 
A circle, 9*03 ins. diameter, same area 
A rectangle, 16 x 4 ins. ... 

A square, each side 12 ins. . . - 

A circle, IS * 54 ins. diameter, same area 
A rectangle, 24 x 6 ins. ... 

A square, each side 16 ins. ... 
A plate, 6 ins. diameter, and 4} ins. thick 
A cylinder, 6 ins. diameter, and 4j ins. long > 
A sphere, ins. diameter - - - j 

A plate, 6 ins. diameter, with a blunt comer i 
angle 90^, at the back - - - J 



•17 
•17 
•19 
•29 
•66 
•67 
•70 
1-57 
1*55 



1 
2 



56 

70 

'2S 

>18 

13 

29 



Pressure, in 

lbs. per 
Squareroot 



1 
1 
I 
I 
1 
1 
1 



51 
51 
70 
47 
48 
50 
58 



1*57 



1 

1 

1 

1' 

0" 

0' 



55 
59 
52 
45 

92 
67 



1*49 



No. of 
Experi- 
ments. 



4 
9 
7 
7 
8 

12 
4 
7 

14 
6 
6 
5 
4 
8 
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Plates. 



Actual 

Pressure, 

in lbs. 



Pressure, in 

lbs. per 
Square Koot. 



No. of 
Experi- 
ments. 



The same, with cone in firont . - - 

A plate, 6 ins. diameter, with a sharp cone, 

angle 80°, at the back ... 

The same, with cone in front - 
A 5-inch Kobinson cup, mounted on 8^ ins. of 

^-in. rod ..... 
llie same, with its back to the wind - 
A 9 -in. cup, mounted on 6| ins. of |-in. 

rod -•..-. 

The same, with its back to the wind - 
A S|-in. cup, mounted on 9} ins. of ^ in. 
rod --.--- 

The same, with its back to the wind - 

One foot of J in. circular rod ... 



19 

SO 
12 

28 
•12 

-82 
•28 

■18 
•05 
•09 



0*98 

1*54 
0*60* 

1*68 
0*73 

1-75 
0*60 

2*60 
1*04 
1*71 



4 
4 

8 

4 

3 

3 

3 
3 

9 



The results of the table may be roughly summarized as follows: 
The pressure upon a plane area of fairly compact form is about 
i\ lb. per square foot at a velocity of 21 miles per hour, or in 
other words, a pressure of 1 lb. per square foot is caused by a 
wind of a little more than 17 miles per hour. 

Experiments were also made with two kinds of plates made of 
perforated zinc. The pressure on the first kind, which contained 
about 77 holes of '08 in. diameter per square inch, was 9 per cent. 
Ies8 than on a solid plate^ but gave the high value of 2*43 lbs. 
pressure per square foot of actual surface. The values for the 
second kind, having 11 to 12 holes of '22 in. diameter per square 
inch, were 20 per cent, less than on a solid plate, and gave about 
2 lbs. per square foot of actual surface. 

It was necessary to stiffen these plates by turning up the edges, 
and it was found that this edge when presented to the wind 
increased the pressure by about 6 per cent. 

A cone and a projecting rim, wnen put at the back of the foot 
circular plate, caused no appreciable alteration in the pressure, but 
when the rim projected in front the results were : — 

An increase of 6 per cent, with a projection of ^ in. 



i9 



» 



14 



9> 



99 
9> 



» 



» 
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The efiect of cutting lioles in the foot square plates Avas also tried 
— eight circular holes, each of one square inch area, being made, 
four as near the centre as possible, and one close to each corner. No 
difference in the pressure could be detected, whether any or all of 
the holes were covered or open. The eight holes together take 
away more than 5 per cent, of the plate, yet a difference of 1 per 
cent, in the pressure, had it existed, would certainly have been 
apparent. 

The pressure upon the same area is increased by increasing the 
perimeter. The pressure upon any surface is but slightly altered 
by a cone or rim projecting at the back, a cone seeming to cause a 
slight increase, but a rim having apparently no effect. This result 
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'\» of importance, since a pressure plate for permanent use should 
be of some material which will not warp, and if thin metal be 
used a rim is necessary to obtain the requisite stiffness. As might 
-be expected, a cone in front greatly reduces the pressure. 

Mr. Dines next determined the moment of pressure upon a 5-in. 
Kobinson cup when placed at different angles to the wind from 
0° to 180^ The cup was mounted upon an arm 1 foot in 
length. 

The moment varied as the square of the velocity, so that the 
same mechanical device as before was again applicable. 

The following table gives the moment in feet and pounds 
when the velocity of the wind is 20*94 miles an hour. The 
angles are measured, so that when the wind blew straight into 
the concavity of the cup its incidence is 0° ; when it blew across 
the mouth of the cup it is 90°, and when it blew at the back it 
is 180° 



At angle of 


0° moment 


— 




•284 


:> 


12° 


}) 







•292 


99 


24° 


5> 


= 




•303 


99 


30° 


99 


= 




'303 


99 


48° 


*> 


^ 




•317 


99 


60^ 


» 


= 




•246 


9> 


72° 


99 


=r 




•127 


99 


84° 


»> 


:s 




•048 


J> 


96° 


>> 


1ZZ 





•014 


99 


108° 


>» 


= 


— 


•050 


» 


120° 


5> 


— 


— 


•046 


>J 


132° 


99 


— 





•073 


5> 


144° 


99 


— 





•110 


5* 


156° 


»> 


= 


~- 


•116 


99 


168° 


» 


^!Z 





•124 


99 


180° 


>> 


= 


— 


•127 
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In Sir G. Stokes's bridled anemometer the rotation of the cups 
18 not free as in the ordinary instrument, but is restrained by the 
action of a spring or weight. The amount of torsion of the 
spindle which bears the cups is the datum from which the velocity 
of the wind is deduced. One of these anemometers is under trial 
at Holyhead. 

The instrument ought of course to give constant results from 
whatever quarter the wind blows, and thus the torsional force 
required to hold the spindle bearing the cups ought to be inde- 
pendent of the orientation of the wind with respect to the cups. 
Sir G. Stokes has used Mr. Dines's results with respect to a single 
cup to determine the inequality, according to orientation, of the 
action of the wind on a bridled anemometer, consisting of any 
number of cups from one to six. In Mr. Dines*s table, given 
above, the semi-circumference is divided into 15 equal parts, and 
accordingly there are materials for computing the action of the 
wind on an* anemometer of one or several cuj)S in 30 different 
azimuths. It is obvious that if there are several cups, the same 
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torsional couple is repeated several times over ; if, for example, 
there are two cups, there will be 15 different azimuths, if three, 
10 different ones, and so on. 

The mean of Mr. Dines's numbers, when repeated so as to go 
round the whole circumference, is 80, hence the mean couple due 
to a single cup may be taken as 80. Sir G. Stokes then com- 
puted the couple due to pressure on a single cup for the 30 
azimuths, with such repetitions as correspond to an anemometer 
with 1, 2, 3, 4, 5, 6 cups, and subtracted from each the mean 
couple 80. 

For example, when there are six cups, the excess above or 
defect below 80 is + 12, +1, — 5, — 12, +1, repeated six 
times in all. The sum of these five numbers, regardless of sign, 
is 31, and their fifth part is 6 • 2. Hence the average inequality 
with six cups is represented by 6 • 2, the mean couple being repre- 
sented by 8*0. In this way he found that, still taking the mean 
couple as 80, the average inequality is as follows : — 

With 1 cup, 161-5. 
With 2 cups, 28 • 2. 
With 3 cups, 19-3. 
With 4 cup?, 17-2. 
With 5 cups, 4 • 8. 
With 6 cups, 6 • 2. 

It is obvious that the small ness of these numbers is a measure 
of the goodness of tlie instrument as a wind measurer. In design- 
in^j the instrument, Sir G. Stokes had had an impression that an 
odd number of cups would be better than an even number, and 
this appears to be borne out by the numbers. There is naturally 
a diminution in the inequality with the increase in the number of 
cups, but this appears to be blended with a superiority of odd to 
even. Thus 3 cups come out nearly as good as 4, and 5 rather 
better than 6. 

If 6 cups be taken as a superior limit to the number desiitible, 
5 appears to be the best number to choose. 

Sir G. Stokes had been induced to undertake this investiixation 
(which was communicated to the Council in the form of a letter) 
by some further experiments by Mr. Dines, to which wc now 
return. 

Mr. Dines, then, tested an anemometer of five cup?, exactly 
like that at Holyhead, by the same method as that by which he 
had^previously treated the pressure plates. He found that the 
magnitude of the moment due to the wind was greatly influenced 
by orientation. The values, for positions at intervals of G"" are 
shown in the annexed diagram, eacli value being tiie mean of 
several observations. The results of the experiments were fairly 
consistent with one another, the observation for each angle seldom 
diilering by more than tluree or four per cent, from the mean 
value. 
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Bbidled Anemometeb. 

The figures show the moment, expressed in lbs, and feet, exerted 

by a wind of 21 miles per hour. The direction of the wind 

relatively to t/ie cups is shown by the line against which the 

figures are placed. In all cases the moment varies as the square 

oftlie velocity. 

It was obvious from the consideration of these numbers that 
the great inequality in the torsional force is not due to the causes 
considered by Sir 0. Stokes, but arises from the interference of 
each cup with the one partially behind it. 

In consequence of these investigations, it was therefore decided 
to reconstmct the anemometer, retaining five cups in accordance 
with Sir G. Stokes's views, but re-arranging them spirally on tlieir 
spindle, so that the interference detected by Mr. Dines should be 
obviated. 

Mr. Dines was then requested to undertake a new series of 
ezperimentfi on the bridled anemometer in its modified form. 'On 
the completion of his experiments he submitted the following 
report to the Meteorological Council : — 

" Dbtehmination of the Moment of the Wind Force upon the 
" new arrangement of Cups of the Bridled Anemometer. 

" The instrument consists of five cups, each 5 ins. diameter 
<* mounted with their centres 7 J ins. from the axis. The cups are 
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not in oDe plane, but are arranged so that there is 1 in. clear 
Tertical space between the rims oi two consecutiye cups^ and a 
difference of 144^ azimuth. 

^' Since the length of the axis rendered it impossible to use the 
method which was adopted with the old instrument^ the follow- 
ing plan was adopted. 

^A thin metal disc graduated in degrees round part of its 
circumference was made to fit loosely on the bottom of the shaft 
of the anemometer, and was provided with a screw by which it 
could be clamped in any position. A brass weight was attached 
to the disc at 3 ins. from the centre, and at the same distance on 
the opposite side of the centre an exactly equal piece of wood 
was placed to neutralize the wind pressure upon the brass. The 
whole was fitted in a light iron frame so that it could turn freely 
about its axis. The frame could be attached to the long arm 
of the whirler, so that the axis of the instrument was yerticalj 
and consequently the disc horizontal. 



Fig. 2. 




A 



^* Suppose O to be the centre of the disc, O A the direction of 
" the line joining O with the centre of the whirling machine. O B 
** the direction of motion, G the position of the weight, and E the 
*' zero mark of the graduations, O G being at right angles to O ^. 
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Let the adgle between O JE and the vertical plane tliroiigh one 

of the cup arms be a, and the angle A O E, or B O Ghe fi. 
It is clear that if a sufficient weight be placed at G, the 
" centrifugal force upon the weight will prevent the complete 

rotation of the cups, and that there will be some value of jS lying 
" between 0° and 90** which will be in a position of equilibrium. 
. "The experiments were made thus: — The disc was clampsd so 
" that a had a certain value^ the whirling machine was then rotated^ 
** ' and soon after a steady velocity had been obtained^ a brake was 
" applied to the disc by a string running from the centre of the 
'' whirling machine, in order that no change of position should be 
" possible until the reading had been obtained. The machine was 
" then. stopped and the value of B read off to the nearest degree. 
" The value oi a ^ p gave the direction of the wind relatively to 
" the cups, the moment of the force exerted by the wind at the 
" instant of applying the brake being proportional to cos p. 

''In order that the scale might be an open one, a weight was 
'* chosen which gave the position of equilibrium >vith a small value 
*' of p. If W be this weight the moment due to the centrifugal 

•* force is — 7 — . ^ ^, . — 5-v O G cos p, 

ff {r + O G sin P) '^ 

'^ As has been explained in my account of the experiments with 
pressure plates, the actual velocity v need not be measured, and 
IS immaterial to the result, but in these experiments a high 
" velocity of about 60 miles per hour has been employed to elimi- 
'* nate as far as possible the troublesome error due to the natural 
" wind. Assuming that the position of equilibrium is taken up 
" immediately, it will be seen that the natural wind may either 
" raise or lower the moment as determined by this method. If the 
" brake be applied when the instrument is moving with the wind 
" the apparent moment is lowered, and conversely. On the whole, 
'< however, the tendency is to increase the moment, so that the 
" error cannot be eliminated by taking the mean of a large 
" number of observations. 

" Care has been taken that the brake should not be applied in 
" any one part of the circle more than in another, and no experi- 
" ment has been entered which was made at any time when there 
" was the smallest perceptible wind. Still a wind of two miles per 
'' hour is barely perceptible in the open air, and such a wind 
" might alter the moment in the ratio of 58- : 60^ that is, cause 
" an error of from 6 to 7 per cent. 

" About 80 experiments have been made and worked up thus : — 
" A row of figures from 1 to 72 being prepared, the value of cos /9 
" was taken from a table and placed opposite to the figure indica- 
" ting the value of « + /9 for the same experiment. In the first 
*' experiments the value of a was chosen at random, but in 
" subsequent experiments it was chosen so as to fill in the blanks 
" left in the list as far as possible. 

" \Vlien the whole set of experiments had been thus tabulated it 
" was found that the mean value of cos jS was * 965, the lowest value 
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' 900, and that there was no very marked Tariation in the value of 
cos j3 in different parts of the list. The figures were pretty 

" evenly distributed, there being no case of four consecutive 
numbers, without at least one value opposite to them. 
" The difference in weightf of the brass and the facsimile piece of 
wood was found to be 6,259 grains, and the distance of the axis 

^' of the instrument from the axis of the whirling machine 28 feet 

"11 inches. 

"Taking these values for a first approximation we obtain 
• 000510 F* for the value of the moment expressed in feet and 
lbs., V being in miles per hour. 

" The experiments were made at temperatures ranging from 
60°— 70° F. and mostly between 60° and 65° ; and at a pressure 

" ranging from 29 '80 ins. to 30 • 00 ins. 

" One more correction is necessary ; the cup which was concave 

*' to the wind was inside, and hence the above value is rather too 
low. Keference to the table of wind momenta for a single cup 
in various positions, given in a preceding report, will show that 

** this correction should be about 1 • 5 per cent., and hence that 

** '0005523 ra is the value of ihe moment due to the wind 

^' pressure upon the instrument. This result is in close agree* 
ment with that deduced from the experiments upon a smgle 
cup, and may, I think, be taken as very nearly correct. I 
think also that no greater departure than 3 per cent, from 
the mean value occurs in any relative position of the wind 

'^ direction and the cups. 

*' W. H. Dines.*' 

Upon the conclusion of these experiments the instrument at 
Holyhead was dismounted, and it is being reconstructed with the 
cups arranged spirally on the spindle, as explained above. 

The foregoing experiments of Mr. Dines have given such 
valuable results that the Council have requested him to continue 
his investigations, with ihe aid of a further grant of money. This 
series of experiments was to be on the resistance of plates of 
various forms at oblique incidences of the wind, and a memorandum 
of suggestions, as to the line which the experiments nhould take, 
was drawn up by Professor Darwin. The account of this work 
will fall into the annual report of an ensuing year, and it must 
here suffice to say that the results have proved of the highest 
interest, and are to be communicated to the Eoyal Society.* 

* A paper containing an account of the experiments was read iK'fore the Royal 
Society on June 19th, 1890. 
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NOTE 0, 

ExPEBiMEKTS with Violle's Actinombtbr Appaiutus. 

The Boules conjuguies of M. YioUe ore an Instrument for readily 
measuring the solar radiation. Like the sun thermometer^ as 
ordinarily used, it gives a relative measurement of the total radia- 
tion effect of the sun and sky, in excess of the air temperature, but 
according to the theory of its action as described by the inventor, 
with proper precautions^ it may be made to furnish that of the 
solar intensity alone in terms of absolute units. Its principle is 
the same as ^at of the blackened and uncoated sun thermometers, 
used in conjunction^ the theory of which has been given by Ferrell, 
and it is used in the same manner, viz., by exposure to the sun 
until its temperature has become constant. 

It consists of two thin hollow copper spheres, the one coated 
with lamp black, the other gilt, which surround the bulbs of two 
thermometers precisely similar in all respects. The interior of the 
copper spheres and the bulbs of the enclosed thermometers are 
coated with lamp black. They are exposed to the sun, side by 
side, and when tne temperatures have become constant readings 
of the two thermometers are taken, and at the same time the 
temperature of the air is observed with a sling thermometer. 
From these three observations the radiation coefficient is computed 
by a simple formula or taken from a table. 

Theoretically the excess temperatures of the blackened and gilt 
spheres above that of the air should bear a constant proportion to 
each other, both varying directly with the quantity of heat received 
in the unit of time by radiation. The object of the tests now 
being applied at Kew is to ascertain whether this condition is 
fulfilled in practice, or whether such snud.1 variations in the coating 
of the spheres and the enclosed bulbs, in the circumstances of 
exposure, &c., as are unavoidable with different instruments, or 
with the same instruments at different times, seriously impair the 
constancy and comparability of the registers. For this purpose 
two pairs of spheres are now under trial, and the readings of the 
four thermometers will be compared with each other to see if theii' 
relative values are sensibly constant ; whether, in short, the instru- 
ment is one that can be placed in the hands of meteorological 
observers, who have had no special training in a physical laboratory, 
in the expectation that the results will be more satisfactory than 
those yielded by the ordinary sun thermometer. 
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NOTE D. 

On the Work done with the Habmonio Analyser at the 

Meteorological Office. 

The Harmonic Analyser was designed bj Sir William Thomson 
in 1878. Full details of the principle of the instrument will be 
found in the Proceedings of the l^oyal Society, Vols. XXIV., 
p. 262, and XX VII., p. 371 ; while a description of the machine 
as constructed for this Office, and also of the method of its 
employment, is given in Vol. XL., p. 382. Reports as to the 
method of employing the machine will be found in the Reports of 
the Meteorological Council for the years 1880, 1881, 1883, and 
1885. 

The hope was at first entertained that the machine would admit 
of the l^our involved in making the hourly measurements of the 
photographic traces being dispensed with, and that the harmonic 
constants could by means of the machine be derived directly from, 
the curves. 

For some time afler the machine had been delivered at the 
OflBce only experimental work was carried on with it, for the 
double purpose of determining the constants of the machine and 
the reliability of its results, and also of familiarizing the operator 
with its use. 

The analysis of the thermograms for the year 1876 was first 
taken in hand, because for that year the mean iiourly values of 
temperature had been calculated, from the published hourly values 
for the seven observatories, and the dattv were thus supplied from 
which the results obtained by the use of the machine could be 
compared with results obtained by computation. As this was the 
first operation in which the machine was brought into continuous 
use, the results were submitted to an examination by Professor 
Stokes, who iastituted " a more searching comparison between the 
" results obtained by the machine and those got by calculation 
" than had previously been possible from the available data," with 
the object of ascertaining whether there was in them any indi- 
cation of systematic errors, and to what extent they might be 
relied upon as correct. 

The conclusions arrived at, together with the figures upon 
which they are based, were published by the Meteorological Office 
in 1884 as an Appendix to the Quarterly Weather Report for 
1876, p. [39], the concluding paragraphs of which are as follows : — 

*' Disregarding now the systematic character of some of the 
errors, and treating them as purely casual, we get as the average 
diflference between the constants as got by the machine and by 
calculation from the 24-hourly means "005. It may be noticed, 
however, that the numbers are unusually large (and at the same 
time very decidedly systematic) in the case of the second cylinder 
of the first order, for which the average is as much as • 125, the 
eighth of a degree. If bi be omitted, tlie average for the remain- 
ing cylinders of the machine is reduced to • 047. 
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" We see, therefore, that with the exception perhapa of i^, the 
constants got by the machine for the mean of the days constituting 
a month are as accurate as those got by calculation which requires 
considerably more time, inasmuch as the hourly lines have to be 
drawn on the photograms, then measured, then meaned, and the 
constants deduced from the means by a numerical process by no 
means very short." 

While these preliminary trials had been going on it had not 
been thought expedient to discontinue making the hourly 
measurements of the curves and publishing the hourly values thus 
obtained, but hourly means were not computed. At the same 
time General Strachey, F.R.S., had been occupied in computing 
the harmonic constants of the entire series of barometric and 
thermometric observations made at Greenwich for the 20 years 
between 1849 and 1868, and as he was desirous of obtaining as 
complete data as possible for comparison with those h» had ob- 
tained, it was considered that the satisfactory results of the treat- 
ment of the photograms of 1876 justified the extension of the use 
of the machine to the whole series of records of the seven 
observatories, which in the absence of computed hourly mean 
values could not otherwise be dealt with. 

The analysis of the temperature records for the 12 years 
1871-1882 was therefore carried out, and the results were 
published in 1886 as an appendix to the volume of " Hourly 
Readings "for the year 1883, in which the harmonic constants 
of the diurnal march of temperature at each of the seven observa- 
tories ai'e given for every month and year of the period. 

Subsequently the barograms for the same period were similarly 
dealt with, but the results have not yet been published. 

With a view of obtaining as complete a knowledge as possible 
of the reliance that can be put on the results derived from 
the machine, a further set of trials has been carried out by 
Mr. R. Curtis, which are described in the supplementary note 
which is annexed. 

After careful consideration of the results of this further 
examination of the operation of the machine, the Council have 
been induced to modify their former opinions regarding its 
practical application. For since they have decided to publish 
the hourly numerical mean values, which are necessarily derived 
firom the measurements of the curves, there is no room to doubt 
that the harmonic constants can be obtained from these mean 
values arithmetically with less labour and with greater accuracy 
than by the use of the machine, while the results can be far more 
readily and completely checked. 

The Council being of opinion that the harmonic analysis of the 
chief meteorological phenomena should invariably follow the 
computation of the requisite mean values, they have, for the 
reasons above stated, resolved that the analysis shall be made by 
arithmetical computation, while the use of the machine will be 
re8er^^d for special occasions when its use may be found desirable. 
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MEM0RAJ9DUH by Mr. R. Curtis. 

The object of these experiments has been to find out how far 
the actual readings obtained from the harmonic analyser may 
be relied upon as correct, and to ascertain something of the 
nature and magnitude of the errors which may be expected to 
exist in them. 

It should be said that at present the only available check 
upon this portion of the work is to compare the monthly results 
obtained from cylinder 7 (the mean) with the arithmetical 
means already obtained from the lionrly measurements of the 
curves. But it is obvious that for the readings of the other 
six cylinders tliis test can only be one of the most general 
character ; while as applied to cylinder 7 itself it is by no 
means so satL^factor}' as one could wish, siiice, as these experi- 
ments show, the diflFerences between the increments yielded 
by two tracings of the same curves are often greater than the 
increments themselves. 

The insufficiency of this test has been further shown by these 
experiments, in having disclosed two important errors in the 
original operation which the comparison failed to reveal, and 
which nothing short of re-analyaing the curves could be expected 
to show. 

In both instances a temperature curve for one day was passed 
twice through the machine, and necessarily on both occasions 
another curve must have been omitte<l altogether, otherwise the 
errur would have been detected ; yet although the error extended 
in each instance over several days, both escaped detection on 
comparison with the montlily mean. It is jx^rfectly easy to 
account for the occurrence, of such accidents as these, and 
bearing in mind the many ways in which they could happen, I 
think it by no means unlikely that in so large a piece of work 
as the analysis of the thermograms and barograms, which extends 
over 12 years records, and involves dealing with an aggregate 
of upwards of 61,300 days' traces, many of them may exist. It 
is therefore important to remember that for their detection the 
comparison of the mechanically and arithmetically derived means 
is not likely to be of much use. 

In the present experiments the thermograms and barograms 
for Valencia for the year 1877 were again passed through the 
machine, using the same data for the setting of the machine as 
on the first occasion, but, in order to guard against the possi- 
bility of bias in any direction, not allowing the operator to see 
any of the original results during the progress of the work. The 
year 1877 was selected for no other reason than that it was 
about the middle of the series of years dealt with, and tlierefore 
likely to represent a fair average of the work ; but it was a 

E 62479. I> 
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good year to select for the purpose in view for this further 
reason that it embraced very few cases of defective photography, 
and those only for short intervals, and therefore the chance that 
differences would arise from this cause, in the way alluded to 
later on, was very small. 



Thermograms. 

Cylinder 7 (mean). — ^The readings on this cylinder all through 
the operation were higher than on the first occasion, and tlie 
final reading at the close of the year was + 53 • 685 instead 
of + 48 ' 358j a difierence of 5 ' S27 turns of the cylinder. As^ 
however, we deal with daily means, the<)e numbers have to be 
divided by the num^)er of days in the period, and doing this 
we get a difference of 0° • 11 in the mean daily l^mperature for 
the year. 

In the mean daily temperature obtained from the monthly 
increments we find larger differences between the two opera- 
tions : — 




It is worth noting here that the differeaces are large only in 
the winter months, from April to October they are insignificant, 
and in August the very trifling difference shown has a minus 
instead of a plus sign. 

The largest differences are of course found between the 
readings for single days, and the largest of these amounts to 
0° • 65 ; the extreme txLuge of the differences (from largest 4- 
to largest — ) amounted to 1® • 2. 

I think these differences are entirely due to the way in 
which t^ie curves were traced by the operator on the two 
occasions, and not to any error in the '^ setting " of the instru- 
ment. Every care was taken to set the ball correctly upon the 
discy and if any error had been made here it would have been 
the same thing as taking an incorrect value for the centre of the 
disc, which would have given an error constant in sign and 
amount throughout^ which is not what we get 

Bat to test this point the month of January was passed 
through the machine a third time, after I had myself examined 
it to see that the adjustments were good, the zero pointers being 
then shifted so that an entirely fresh start should be made, as 
before. In this case the increments were nearly all smaller than 
in the second operation, though still larger than in the fii-st^ the 
mean daily temperature being 0° • 13 lower than the one and 
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0^' 17 higher than the other, a result which I think bears out 
my suggestion ; as I explain further on, the exigencies of the 
machine make it a difficult task to pass a curve such as a 
thermogram -twice through with exactly the same result. 

Cylinders 1 and 2. — In the case of these cylinders the 
differences were small, the incretnents being themselves usually 
very slight ; but relatively to the latter they were sometimes 
considerable, and occasionally as large as the increment itself. 
The final reading at the close of the operation gave a difference 
in the daily mean for the year of only — 0*^ ' 03 in a^ and of 
+ 0°'04 in &! but as will be seen from the table appended, the 
daily differences for the months were larger. It is to be noted, 
however, that the differences varied a good deal in sign, and so 
tended to cancel each other in the mean. 

Some very large differences were found upon examination to 
be due to the accidental omission of a curve^as already explained. 

Cylinders 3, 4, 5, and 6. — Here again the diffei'ences are only 
considerable when they are compared with the size of the in- 
crements themselves. The mean daily differences for the year 
are, in the case of each cylinder, insignificant, but for the month 
they are sometimes larger. These cylinders were only read at 
the end of each five days, and it is of course with those readings 
that the lar£rest differences occur^ as, for example, at the close 
of the first five-day period, when we have — 



Cylinder 3. 



Cylinder 4. 



Cylinder 5. 



Cylinder 6. 



Reading 
Difference 



020 



015 



065 



022 



016 
018 



100 



010 



the difference on cylinder 4 being equal to 0*^ • 13. 



BAROQRAM& 

Cylinder 7 (mean). — The difference between the mean daily 
pressure for the year, obtained from the final readings of the 
two operations^ is insignificant, but in the daily means for the 
months the differences are larger, and vary from + '002 to 
— * 004 inch. The largest difference between the two readings 
for any one day is equal to * 026 inch, and these daily differences 
range from +• 026 to —• 017 inch. Taking the daily readings 
of this cylinder as a whole, the differences appear large relatively 
to the size of the increments, but owing to their constant change 
of sign they tend to cancel each other as the period over whidb 
the mean is taken is lengthened. 
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Cylinders 1 to 6. — The results here seem to be very similar 
to those obtained from the re-analysis of the thermograms, a?id 
althougii the differences are all small, yet they frequently bear 
a considerable proportion to the increments themselves. It is 
noticeable that there is no indication of any bias on the part of 
the operator in any one direction, and from this I conclude 
that the differences indicate fairly the limits within which a 
set of barograms may be expected upon re-analysis to 3 ield the 
same result^. 

In passing a curve through the machine two things have to 
be attended to : first, the zero line of the curve has to be made 
to conform to a fixed pointer at one end of the cylinder over 
which the curve is fed ; and secon^lly, a movable pointer has to 
be made to travel over the edge of the trace itself. 

In the case of a thermogram the zero is supposed to be a 
straight line, but practically it is seldom so, owing to an unequal 
shrinking which occurs in the sheets in drying after comjJeting 
the photographic process, and which causes a certain amount of 
curvature in the line known ns " bagging.*' The amount of 
bagging varies a good deal, sometimes it is very trifling and 
sometimes considerable. 

The zero line of a barogram is the " temperature edge " of the 
curve, and is not supposed to be ntraight but to vary with tlie 
temperature, owing to the action of the temperature compensa- 
tion-arrangement of the barograph. In addition to this the 
curves " bag," as do the thermograms. 

The difficulty in dealing with the curves in the harmonic 
analyser lies in having to keep the two pointers coirectly 
placed at one and the same time. If the zero pointer gets off 
the line it can only be fct right by shifting the sheet, and this 
has to be done fo that it shall then be fed into the machine in 
such a way that the line shall keep under the pointer for as 
much of the curve as possible. In doing this there is no room 
for previous trial as to the eflfect of the shift before actual 
workinir, and although with practice the operator is able to 
manipulate the sheets in the machine with a gcod deal of skill, 
yet it is clear that he cannot always be right, and in any case 
if the bagging is great the changes have to be frequently made. 
Besides this there is the risk of his getting considerably oft' the 
line before noticing it when his attention is mainly given to 
following the deviations of the trace with the movable pointer. 

It seems to me that here is the weak spot in the machine as 
we use it. The machine itself leaves little to be desired as 
regards accuracy of working, as was sufficiently proved long 
since by the zigzag curves suggested by Prof. Stokes, in which 
with ordinary care there was no room for error on the part of 
the operator. The errors now dealt with arise almost solely 
from the difficulty of following with the necessary accuracy the 
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edges of the traces, and in the difficulty, almost an impossibility, 
of ensuring that both pointers shall fulfil their functious 
correctly and continuously lies the chief cause of the differences 
obtained in passing the same curve twice through the machine. 

Another cause of error operating in a similar way is bad 
photography, since when the curve is very indistinct, it is some- 
times impossible to ensure that it shall be followed twice in 
exactly the same way, and there is always more or less guessing 
as to what the curve really is. 

In addition to this there is the danger of mistake in putting 
the curves into the machine, the wrong curve may be taken up, 
or a sheet already in the machine may be used a second time. 

And finally, there is the danger of error arising from incorrect 
reading of the cylinders, or of error in recording the readings 
upon the sheets. 

For errors arising from any of these causes the only checks 
available, without re-working, are the comparison of the results 
obtained from cylinder 7 with the arithmetical means, and such 
check as may be applied by an examination of the readings 
inter se. 



VALENCIA, 1877. 
Babometer. 



Mouth. 


Trial. 


First Order. 


Second Order. 


Third Order. 


Mean. 


Ci. 


fti. 


a». 


6s. 


a». 


6i. 


a,. 


Januabt 'i 


l8t 

2nd 


+0-0047 
+0*0048 


-00877 
-0-0309 


+0-0055 
+0-0064 


-0-0101 
-0-0101 


-0*0006 
-0*0008 


-0*0007 
-0*0008 


29*636 
29-681 


Pbbhuabt -( 


lit 
2nd 


-0-0047 
-0-0041 


-0-0068 
-0-0078 


+0-0052 
+0*0057 


-0*0036 
-0*0082 


-0*0018 
-0*0020 


-0*0006 
-0*0003 


29*992 
29*991 


Mabcs -( 


1st 
2nd 


+0-0086 
+0-0078 


-0-0109 
-0-0096 


+0-0074 
+ 0-0082 


-0-0033 
-0-0039 


-0-0010 
-0-0022 


+0-0011 
+0-0015 


29- 7M 
29*793 


April • J 


Ist 
2nd 


-0-0008 
-0*0018 


-0-0042 
-0*0044 

• 


+ 0-0066 
+00069 


-0-0017 
-0-0022 


00000 
-0*0001 


-0-0017 
-00015 


29*606 
29*610 


• 

Mat - • [ 


let 
2nd 

l8t 

2nd 


-0-0010 
-0-0008 


+0-0081 
+ 0-0026 


+0-0056 
+00062 


+0*0038 
+0*0031 


+0-0018 
+0-0008 


+0*0021 
+0*0019 


29*810 
29*806 


JUHE 


-0-0075 
-0-0078 


-0-0158 
-0-0163 


+0-0078 
+0-0079 


-0*0096 
-0-0099 


+0*0020 
+0-0012 


-0-0059 
-0*0055 


29*918 
29*911 


July •{ 


l8t 

2nd 


+0-0016 
+0-0016 


-0-0068 
-0*0068 


+0-0048 
+0-0069 


-0*0020 
-0*0025 


+0-0018 
+ 0-0U13 


-0*0011 
-0*0012 


29*918 
29*912 


August - ( 


l8t 

2nd 


-0-0091 
-OOOM 


-0*0«91 
-0-0091 


+0-0067 
+0 0056 


-0*0027 
-0*0021) 


+0-0018 
+0*0009 


-0*0016 
-00009 


29*784 
29-786 


Seftbxbbb • 


I8t 

2nd 


+0-0008 
+ 0-0008 


+0-0070 
+0-0058 


+0-0098 

+o-o<y98 


-00084 
-0-0043 


+0*0019 +0-0011 
+0-0018 +0-0014 


30*048 
80*049 


October • 


I8t 

2nd 


-0-0018 
-00028 


-0*0060 
-0-0066 


+0-0073 -0*0098 
+ 0*0063 -0*0095 


-0-0010 +0-0028 
-0-0009 +0-0028 


29*895 
29*897 


NOVBMBBB - ^ 


lilt 
2nd 


+0-0117 
+0-0117 


+0-0288 
+0-0286 


+0-0092 
+0-0091 


-0-0022 
-0*0018 


0*0000 
-0-0006 


+0*0078 
+0*0073 


29*646 
29*548 


Decbxbee • ^ 


Ist 
2nd 


-00014 
-0-0013 


-0*0188 
-0*0168 


+0-0048 
+0*0054 


-0*0090 
-0*0092 

1 


-0-0022 
-0-0028 


+0-0006 
+ 0-0001 


30*010 
30*009 
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APPENDIX I. 

CoBBBSPONDENCE with H.M. Treasubt about Cost of Publications. 

(M.O. 480.) 
Sib, Treasury Chambers, March 11, 1889. 

The Lords Commissioners of Her Majesty's Treasury have 
before them a letter from the Controller of the Stationery Office, asking 
for directions as to the limits within which the demands of the Council 
for pnnting, &c., are to be complied with by the Stationery Office 
without special sanction of this Board. 

On reference to the figures given in the annual Estimates, and patting 
aside the cost of printing the Report, which is about covei'ed by the 
proceeds of its sale, my Lords find that the average printing expenditure 
during the last ten years is about 2,400/. per annum ; the average of the 
first three years being 1,260/., and that of the last seven 2,850/. a year. 

The great increase in the expenditure appears to have taken place 
in 1881-2 and in 1882-3, of the cause of which their Lordships have at 
present no explanation. 

Except in 1884-5, when, as my Lords understand, a special work 
was issued, the expenditure in each of the last six years appears to 
have remained without material change. 

The expense of this service is so considerable that, before giving in- 
structions as to its supply my Lords will be glad to have before them 
such observations as the Council may desire to ofier as to tlie probable 
nature and extent of the future demands for printing, Ac. My Lords 
think it right to state that, if it were contemplated that the annual 
outlay would further increase, they would have to consider as an alterna- 
tive, whether it would- not be possible to fix a maximum limit for work 
to be done by the Stationery Office within the year ; or to allow to the 
Council a fixed sum in lieu of the free printing at present enjoyed by 
them. 

In connexion with this subject the Controller of the Stationery 
Office has called the attention of this Board to an alteration which has 
recently been made in the size of the Weekly Weather Reports and 
Charts issued by the Council, whereby the cost of the publication will be 
raised from 273/. to 546/. 

My Lords will be glad to be favoured with the opinion of the Council 
as to whether this very considerable increase of cost will be justified by 
a corresponding advantage to the public. 

I am, he, 
(Signed) Fbank Mowatt. 

The Secretary of the 

Meteorological Council, 
116, Victoria Street, S.W. 



(P.C. 151L) 
SiB, Meteorological Office, August 6, 1889. 

On receipt of your letter dated the 11th March last, No. 4164, 
relative to the cost of printing and other work performed by the 
Stationery Office for the Meteorological Office, the Meteorological 
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Council took immediate Bteps for inquiry into tlie matters specially 
referred to in that letter. 

To enable them to reply to the inquiries of the Lords Commissioners of 
Her Majesty's Treasury, the Council desired if possible to obtain from 
the Stationery Office information somewhat in detail as to the cost of the 
various publications issued from this Office during the yeats to which 
special reference is made in your letter. This necessarily occupied 
some time, and the results* have not been such as to admit of any 
very precise reply being given as to the cause of the increase of expense 
in printing which is noticed as having taken place in 1881-2 and 
1882-3. 

The Council have no doubt, however, that the increase of charge after 
the first three years to which allusion is made was, speaking generally, 
<lue to the increased activity at the Office after its re -organisation in 
)877. The application of the increased fimds placed at the disposal of 
the Office necessarily involved some expansion of its operations, to meet 
which those funds were specially assigned ; and from the nature of the 
duties that devolve on the Office, the performance of more work involves 
an increase in the volume of its publications. 

In 1881-2 a change was made in the form of one of the publications 
of the Office (the Quarterly Weather Report), which involved a large 
increase to the copper-plate engraving, and was doubtless a cause of 
increased expenditure; this has now been discontinued. In 1882-3 a 
special publication was issued relating to the sea off the Caj)C of Good 
Hope, which was accompani(Ml by plates, which also must have led to 
additional chai'ge. In this year, however, the pnncipal increase appears 
to have been due to the issue during it of publications appertaining to 
former years, which had fallen into arrear. It is not possible to dis- 
tinguish properly the yearly cost of the various publications, which in 
some cases extended over two or more years, and, in the absence of the 
actual figures, which the Council has not been able to obtain, the best 
way of judging of this charge will probably be to take as a guide the 
number of publications issued in the successive years, and their aggre- 
gate selling price as fixed by the Stationery Office, which will, no 
doubt, be some measure of their cost. A statement of this description 
is annexed, which also indicates the publications which were the most 
oosUy. 

With reference to the inquiry as to the increased size and cost of the 
Weekly Weather Keport, the Council desire to state that the changes 
last made wei*c adopted with a view of bringing it more completely up 
to the standard of information that the present requirements of students 
of meteorology demand, in relation to the vanous practical objects and 
occupations in which the conditions of the weather are important or 
influential. Among these Agriculture holds a very prominent place, and 
the reports have been specially frameil in communication with persons 
conversant with the bearing of meteorology on agriculture in view of 
meeting their wishes. 

The attention of the Council having l>een more particularly directed 
to this portion of your letter, they have adopte<l the conclusion that any 
less full illustration of the conditions of weather over the British Isles 
and the adjacent countries which influence it, than is now supplied in 
the Weekly Weather Report, could not be regarded as satisfactory or 
sufficient, and they deprecate any economy in this direction. 

At the same time the Council is fully impressed with the duty 
imposed upon them of reducing the cost of printing as far as practicable, 
and they have undertaken a careful revision of their periodical publi- 
eations, which they have every reason to believe will result in a sub- 
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stantial redaction of the charge incurred in their behalf at the 
Stationery Office. The subject will continue to have their attention, 
and they desire to assure Mj Lords that every effort will be made on 
their part to prevent any printing which is not ideally requisite for the 
due discharge of the service entrusted to them. 

As to the future, the Council have no reason to anticipate any 
increased demand for printing, but as already mentioned they look to 
sensible reduction. In modifying the forms of their publications, how- 
ever, caution is very necessary, and when the revision now proceeding 
has been completed, they will report its results, and endeavour to 
supply a standard such as My Lords appear to desire. It may be added 
that it would assist the Council in controlling this element of expendi- 
ture if the Stationery Office from time to time communicated to the 
Meteorological Office the cost of the w<»rk done for it, of which at 
present it has no means of obtaining any knowledge. 

I am, &c. 
(Signed) R. Strachby, 
Chairman of the Meteorological Council. 

F. Mowatt, Esq., C.B., 

Assistant Secretary, Treasury. 



NuMBEK and Selling Price of Pcblications of the Meteorological 

Office from 1877 to 1887. 



Year. 



Number. 



AfQinrcgato Price. 



1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 



3 
2 
2 

5 
9 
5 
2 

4 
2 
3 



£ 8. d. 

8 5 

4 6 

1 1 

8 8 6 

19 14 

6 16 6 

2 18 
8 8 6 

3 14 6 
2 8 6 



Special Publications. 

1877. Meteorology of Arctic Regions, 5 Parts - 
1877. Do. North Atlantic, 31 Charts 

1877. Quarterly Weather Report, 4 Parts 
1882. Do. (8 years) 13 Parts and Appendices 

1881. Observations at Stations of Second Order 

1882. Do. do. 

1884. Do. do. 

1885. Do. do. 

1886. Do. do. 

1887. Do. do. 



£ 9. d, 

19 

15 

1 1 

9 9 0* 

10 
1 14 6 
1 15 
1 16 
1 10 
1 12 



* This charge is spread orer lereral years. 
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1882. Hourly Readings of Observations! ,„«, . Parts 
at Special Observatories - ' ' 

1882. Do. do. 

1883. Do. do. 

1 885. Do. do. 

1886. Do. do. 
1 885. Weather Charts of Atlantic Ocean, 4 Parts, 33 

sheets, each - - - - - 

1883. Sea Temperature Charts . - - - 

1887. Barometric Pressure over Oceans 
1862. Meteorological Atlas — ^British Isles 
1881. Rainfall Tables—British Isles - 



1882, 4 Parts 

1883, 4 Parts 

1884, 4 Parts 

1885, 4 Parts 



4 
4 
2 
2 

3 
1 






s. d, 

12 6 

8 6 

13 



7 
4 



6 



8 

1 

10 6 

5 6 

7 6 



APPENDIX II. 

List of Captains (and Ofificers) who have sent in Logs classed as 
" Excellent " during the year ending March 31, 1890. The figures 
opposite Xo each show the total number of such Logs which they 
have returned to the Office during the period that they have been 
observing. 



Gapttoio'B Name. 



Number 
of" Ex- 
cellent " 
Logs. 



Ship. 



Angus, T. S. - 
AtkinsoD, G. W. 

Barker, D. Wil80ii,F.B.Met. Soc. 

Baxter, A. S. - 

Belding,R. - 

Bennett, E. C. - 

Blackbom, Mr. H. S. - 

Bolton, S. H. - 

Briscoe, E. F. . 

Cameron, J. 6., B.N.R. 
Cameron, Sub-Lieut. A. C. L., 

B.N. 
Caunpbell, H. - 
Chmpbell, J. - 

Campbell, B. - - - 

Clapp, Staff Comr. E. S., B.N. 
Couper, William 
Crighton, A. T. 
Cromarty, D. S. 
Crotty, F. H.- 
Crowley, C. - 
Crutdilcj, W. C, B.N.B. 

Dark, S. - - - 

Dart, L. C. - 

Daw son, Comr. L. S., H.N. 

De Home, M. - 

Dochertj, H. - - - 

Drenning, W. B. 



1 
I 

12 
4 
2 

14 
7 
9 
3 

5 
1 

9 
7 
8 

10 
2 
5 
3 
4 
8 

19 

3 
10 
8 
1 
1 
1 



S.S. « Canton." 

S.S. " Kaisar-i-Hmd." 

S.S. " Buccaneer." 

" City of York." 

"Atlantic." 

" Thessalus." 

S.S. " Bohilla." 

S.S. " Baidar." 

S.S. " Kaisar-i-Hind." 

S.8. " Adriatic." 
H.M.S. « .. tork." 

S.S. " Ardangorm." 

•* Glengarry." 

S.S. " Elton." 

L.H. Tender " Bichmond." 

** Clackmannanshire." 

SS. " Circe." 

" Cassandra." 

" Eyesham Abbey." 

'* Alexander Lawrence." 

S.S. " Kaikoura." 

" Blairgowrie." 
" Semantha." 
H.M.S. " Bambler." 
S.S. " BohUla." 
" Baron Colonsay." 
S.S."MirR." 
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Number 




O^ytain'i Name 


• 




of Ex- 
cellent" 
Logs. 


Ship. 


Dunbar, J. I. - 


■ 




17 


S.S. " Arracan." 


Dyke, A. H. - 


. 


m 


3 


S.S. " Don." 


Dyke, H. W. - 


- 


m 


8 


" Accrington.** 


England, T. - 


- 


^ 


8 


" Jane.*' 


Sxham, T. K., F.R.A.8* 


- 


6 


S.S. « Esk." 


Pield,Lieut and Comr. A. M.,B'N. 




H.M.S. « Dart." 


Prasep, W. D. - 


. 


- 




" Thomas S. Stowe." 


Fullarton, D. - 


- 


- 




"Timaru." 


Gamsworthj, T, 


. 


m 




S.S. " Ardancorrach." 


GiUies, W. - 


- 


- 




S.S. « Medway." 


Gray, J. 


- 


^ 


18 


S.S. « Hope." 


Ilalley, E. 


. 


« 




" City of Madras." 


Helby, Lieut. H. W. H., B.N 


i • 




H.M.8. ** Myrmidon." 


Hicks, G.M. - 


- 


- 


a 


S.S. " Nile " and S.S. « Neva." 


Hird, W. 


- 


- 


5 


" Marlborough." 


Irring, P. J., R.N.B. 


- 


- 


8 


S.S. " Celtic " aud S.S. " Germ«nic." 


Jennings, B. C. 


m 


. 


8 


S.S. " Colina." 


Jones, 8. Griff 


- 


- 


8 


" Hermine." 


Kemp, A. H. - 


. 


s 


8 


" Hudson.'? 


Kiddle, Sub-Lieut B. 


W., B.N. 


5 


H.M.S. " Egeria." 


King, J. W. - 


- 


- 


4 


" Philomene." 


Leportier, T. - 


. 


• 


9 


S.S. " Mira." 


Long, Mr. J. C. 


m 


- 


6 


S.S. " Kaisar-i-Hind." 


McFee, J. R. - 


. 


_ 


3 


" Great Victoria." 


McLean, A. 


. 


- 


8 


S.S. ** Concordia." 


Marshall, P. - 


• 


- 


5 


« Berkshire." 


Mesnard, T. 


. 


- 


8 


" Sierra Miranda." 


Millican, J. VV . 


. 


. 


4 


" Myrtle Holme." 


Milne, W. P. - 


.■ 


. 


7 


S.S. " Esiquimaux." 


MUner, W. 11. - 


. 


- 


8 


S.S. ** Avon ' and S.S. '< Neva." 


MitcheU, G. - 


. 


- 


1 


8.S. «* Trinacria." 


Moignard, P. - 


- 


- 


4 


" Astoria." 


Molony, E. J. - 


- 


- 


8 


*' British Merchant." 


Mann, L. A. 


- 


. 


2 


S.S. " Durban." 


Murdoch, P. - 


- 


- 


10 


** Sierra Lucena." 


Newton, Mr. T. C, 


P.B.Met 


8 


S.S. " Minia." 


Soc. 










Norman, P. 


- 


- 


7 


« John O'Gaunt." 


North, W.G. - 


- 


- 


12 


S.S. •' Tiger and S.S. " PUto." 


Oldham, C. P., B.N. 


^ 


s 


9 


H.M.S. " Egeria." 


Owen, 0. 


- 


- 


1 


8.8. " Cordelia." 


Parry, Moses, P.R.Met.Soc. 


_ 


15 


S.S. •• Prydain." 


ParscU, H. 


- 


- 


12 


S.S. " Britannic." 


Parson, G. P. - 


. 


. 


9 


" Earnock." 


PasifuU, E. J. - 


- 


»- 


1 


" Bahane." 


Pearson, C. W. 


- 


- 


29 


S.S."Strathleven.»» 


Pope, J. 


. 


. 


2 


S.S. " Derweut." 


Powles, P. W. - 


- 


- 


6 


S.S. *■• Essequibo." 


Price, J. H. 


• 


- 


4 


" Viola," 


Pullen. C'jmmr. T. F 


., R.N, 


- 


1 


H.^LS. « Stork." 
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Number 




Oaptain'i Xuno. 




of«Bx- 

oellenf 

Logs. 


Bhip. 


Bnndftll, W. - 




U 


" Laomene." 


Read, G. W., F.R.G.S. 


. 


5 


S.S. *• Auretta.'* 


RichardBon, Mr. W. H. 


. 


4 


S.S. "Auretta." 


Rigaud, H. C.- 


- 


2 


S.S. " Derwent." 


Ritchie, A. - 


- 


2 


« Four Winds." 


Rosaeter, W.L. 


. 


11 


« Colnmba." 


Russell, C.J. - 


- 


10 


" Belfast " and " Holkar." 


Saal, J. 


•• 


1 


« Coronilla." 


Scott, W. 


_ 


20 


" Winifred." 


Shearer, G. - 


_ 


10 


" Thetis." 


Sibery, H., R.N.R. 


- 


2 


S.S. « Clan Cameron.'' 


Simpson, A.- 


- 


11 


S.S. " Australasian." 


Simpson, A.- 


- 


19 


S.S. *' Traveller." 


Smith, W. C. - 


* 


11 


" John R. Worcester." 


Spooner, I. D. - 


• 


3 


S.S. "La Plata." 


Spratly, W. - 


. 


14 


S.S. " Mozart." 


Steward A. - 


- 


1 


" County of Selkirk." 


Stnrdee, H. K. 


- 


12 


L.H. Tender « Richmond.** 


Thearle, J. - 


„ 


1 


S.S. " Lennox." 


Thompson, J. £. 


- 


2 


S.S. " Monarch." 


Thompson, Lieut. H., "RJS, 


- 


2 


H.M.S. « Rambler." 


Thomson, A. S. 


. 


10 


S.S. " Snvertown." 


Tizard, Staff-Capt. T. H., R.N. 


9 


H.M.S. " Triton." 


Travers, H. C. - 


- 


7 


8.S. *« Tartar." 


Trevor-Roper, Dr. G. D., R.N. 


1 


H.M.8. "Stork." 


Trott, S., F.R.Met.Soc 


• 


16 


S.S. ** Minia." 


Trunks, H. - 


- 


4 


** Aldborough." 


Vereker, Hon. F. C. P^ R.N. 


m 


9 


H.M.S. "Myrmidon" and H.M.S 
"Rambler.* 


Wait, A. M. - 


m 


4 


S.S. " Spartan." 


Walker, H. - 


. 


11 


S.S. « Senria." 


Wheaton, N. J. 


. 


10 


" BUza." 


Wilson, J., R.N.R. - 


- 


4 


S.8. " Ethiopia." 
S. S « Nile.'^ 


Woolward, R. 


- 


5 


Worrall, W. A. 


- 


1 


"Camana." 



Names of deceased obaenrerB printed in italics. 
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List of DocuuiMTS received fkim Shipb. 




OipUin-a X»me. 


8bt|>. 


Toyw 


... 


AndenoD, Chnrlee . 


8.S. AcMlIea - 


CUna, t;a .luei - 


1 886-87 


' Angus. T.S. 


S.a. Canton - 


Bombay, vil Suei 


1889-^90 


» G. - 


S.S. Elbe 


Btmiil - - . . 


1889 




S.S. UeacBlioo 


China. viA Ruei • 


188a-H8 




S.S. Kai-ar-i-Hbd - 


Calcutta, vii Suez- •- 


1889 


, F.E. 
Uet. Soc. 

„ R. J. M. - 


S.S. Buccaoeer 


Pertmmbuco 


1889 


Earl of Aberdeen - 


Caleutta .... 


1888-89 


B«t, H. . 


S.S. Hector - 


China, Tia Suei - 


1 886-88 


Baiter, A. S. 


City of York - 


Sydney, Soorabaya (Java) 


1889-83 


Balding, lU««tin - 


Barque Atlantic 


River l-Ute '- - 


1899 


Brnnetl. K. C. 


TheraalM 


San Francisco 


1888-89 


Bem.et,J.T. 


Alcester 


Calcillla . . , . 


1888-89 


B«ley, IV. B. 


S.8. Diomed - 


China, via Suez . 


ieS0-B8 


Bolton, P. II. 


S.S. Baidar - 


Porta in the Baltic, France, Spain 
orti 


188ft 
1889-90 


Bragg. i"t. : 


S.8. Antanor - 




1888 


» BriMM, R. F. 


8.8. Kaintr-i-Hind • 


vii Sae* - ' 


1889 


Btowd, It. J. 


S.8. Tilan 


E« - . . 


1886-88 


Buckler, J. H. " - 


8.8. Dee 


Ddles 


1888-89 




8.S Solent 




1889 


Buller, P, H. 


S.S. Priam - 


China. vi4 Suei! - 


1886 


Ckmuron. Hugh 


S.S. Ardangorm 


Havflos, Baltimore 


1689 






Hayana. New Orleana 


1889-90 


John 


8.S. Thetii . 


Odeua, Antwerp - 


1888 


* „ J. G., 
R.N.R. 


S.S. Adriatic - 


New York . - . - 


1888-89 


C»i!i'[,be[l, James - 


Glengarry 


Calcutta - - - I 


1889 

i8s»-ao 


« Cftmpbell, Kobert - 


8.8. Elton 


Rangoon, vii Suei, Speziia 


1889 


Cane, .l^'^eg 


Barqne Firth of Solway 


Sydney ' - '. ^ . 
China, vii Buei . 


leee 


Cbrimes, Ili-nry 




1886-88 


' Clapp, Slaff-Comr. 




Bahamai .... 


1889 


E. S., R.N. 














1889-90 


• Conby, H. B. 


Garfield 


New York, Calcutta 


1889-90 




Gilcniii 


Calcutta, New York 


less 


Coaper, Wlliiam - 




Mew Caledonia - 


1888-89 


Crighlon, A. T. 


as. Circo 


Baltimore- 


1888-89 






Montreal . . . , 


1889 


Cromarty. 1>. S. - 


Itorque Cauandra 




1888-89 


Crolty, IMI. 


ETeshsin Abbey 




1886-89 


Crowlfy, C. - 


Barque Aleiander 
Lawrenee. 


Rio Janeiro, Kew York - 


1889 


" Cnitcbliy, W. C 
K.S.ll. 


S.S. Kaikoun 


Cape Town, New Zealand, Bio 






1888-89 






Wellington, N.Z. '- '. '. 


1889 






Wellington, <ri& Cape Town. Rio 










1889-90 


Dark, S. - " . 


Blairgowrie - 


rianciwo -" - 


1888-89 


Dart, I.. C. - - 


Barqne Semautlu - 




18S8-89 


D«vie», David 


Andora 


tilta, 8a^ 








.S.W.) - 


] 888-89 


"Daw«on. L.S.. K.K. 


H.M.S. Rambler 


China 


1889 






N.W. 


1S89 


» Do Home, M. 


S.S.Roh[lU - 


Bombay, vift Suez, Hong-Kong - 


1889 




Calcutta. TiA Sue* . - 


1889-90 


" IHeVbMi]. L. It. . 


S.S. A'trato - 


Eart Coait of Sonth America 


1889-90 


Doclu-rly, Ifuglj - 


Baron Colonsny 




1888-89 


" Drenniiig. W. B. - 


S.S. Wim 


Calcutta, vii Suez 


1889 


DuuLar, J, 1. 


S.S. Armcan - 


Rangoon, vIl Snei 


1889 
1889 
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Oapuin'i Name- 



Mitchell, G«orf!e 

ilmgaari, P. 
Ho]ou;, £. J. 
* Mudd, I.. A. 
Murdoch, Peter 



B.M.S. Avon - 



Britifh Merchant 
Sierra Laceiui- 



China, vii Suei 



Mrditrmnean Poitg, New York - 
Kcw York, Fatermo, Nev Orlealu 
Sydney, S»n Fianciico 
CalcQtta ... 
Cape Town 
BtHobsy - 



I8B9 

1889-9CI 
IBSS-sn 

1669 
18BB-B9 

1BB9 

18B9 
1888-89 



1888-89 
1889 
1889 
1S89 



1889 
1889 
1889 

1888-B9 

1888 
1888-89 

188t-88 
I 888-89 

18S9 
18eB-H9 

1889 
1888-89 

1B89 
1886-88 
1888-B9 
1888-89 

1889 

1889 

1889 
1888-89 
1886-88 

1889 
1888-89 

1689 
1889-90 
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Captain's Name. 


Ship. 


Voyi^e. 


Year. 


• Spooner, J. D. 


S.S. La Plata - 


Braxil 




1889 


41 

f9 n 


»» ~ *• 


>» • " 


. 


1889 


Spratly, W. - 


S.S. Moiart - 


Rio Janeiro, New York, Monte 








Video - 


• - 


1888-89 


» 


>» " " 


Monte Video 


_ . 


1889-90 


Stomi, A. - 


Barque Seiriol Wvn - 


Sydney, San Francisco, Melbourne 


1887-89 


Stewart, Alexander - 


County of Selkirk 


Calcutta - 


_ s 


1889-90 


Streater, Rowland - 


Barque Lutterworth - 


New Zealand, Portland 


(Oregon) - 


1888-89 


*> Sjmon!«, F. J., R.N.R. 


S.S. Moor 


Cape Town 


^ KJ ^ 


1888-89 


Thearle, J. 


S.S. Lennox - 


China, viA Suez, New York - | 


1B88-89 


Thompson, A. 


S.S. PatrocluB - 


China, yik Snei - 


. • 


1886 


^ yy J. E. 


S.S. Monarch - 


Coast of British Isles 


_ . 


1889 


ff J • 0. 


S.S. Nestor - 


China, viA Suez 


• • 


1886-88 


Thomson, A. S. 


S.S. Silvertown 


S. W. Coast of Africa 


_ 


1889 


Tiiard, Staff-Capt. 


H.M.S. Triton - 


Coasts of British Isles 


« _ 


1886-89 


T. H., B.N. 










*< Travers, H. de la Coiir 


S.S. Tartar - 


Cape Town 


. _ 


1888-89 


44 


>f " " 


Cape of Qood Hope 


. 


1889 


^ Trott, Samuel 


S.S. Minia 


North Atlantic 


. . 


1889 




>» - " 


Halifax . 


- 


1889 


41 

»» »» 


»> ■ " 


w " * 


. . 


1889-90 


Tninks, H. - 


Barque Aldborongh - 


Singapore, Bassein 


. 


1889 


*• Vereker, Hon. F. C. P., 


H.M.S. Myrmidon 


Sydney, Manila - 


^ •» 


1888 


R.N. 










» 


H.M.S. Rambler 


China Sea, Port Darwin 


m w 


1889 


<' Wait, A. Mcliean - 


K.M.8. Spartan 


Cape Town 


- 


1889 


*' . ,, 


»f " " 


f» »» 


. 


1889 


Walker, Henry 


S.S. Serria 


New York - 


. 


1889 


Webster, J. K. 


S.S. Prometheus 


China, Yik Suez 


. 


1886-87 


Wheaton.N. J. 


Barque Blisa - 


St. Domingo 


. 


1888-89 


»» »» 


>» ' " 


Mexico 


. 


1889 


Wilding, J. 


S.S. Agamemnon 


China, \ik Suez 


. 


1886-88 


Wilson, John, R.N.R. 


S.S. Ethiopia - 


New York - 


. 


1889 


-« Woolwurd, Robert - 


R.M.S. Nile . 


West Indies 


^ ^ 


1889 


48 

f» »» 


»f * ~ 


»» »» 


- 


1889-90 


WorraU, W. A. 


Barque Camana 


Buenos Aires, Taltal (Chili) 


1889-90 


^ Young, H. - - - 


S.S. Circassia - 


New York - 


- 


1888-89 



In cases distinguiiihcd by mare^nal numbora the Meteorological Registers were kept chiefly by Officers, as 
follows:— 
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Kept by W. W. Cooke. 2nd Officer, W. 0. Pickering, 
3rd Officer, Percy (iibson, 4th Officer. 

Kept by W. Fiwh. 2na Officer, J. Murray, Srd 
Officer, and J. Hloy. 4th Officer. 

Kept by J. C. Long, Chief Officer. 

Kent by JI. I. Haddock, B.N.IL, and E. W. 
Burnett. _ , , «. 

Kept by £. W. Burnett, L. Scott, and J. T. 
^tonton. 

Assisted by G. W. Plane and G. fiurt. 

Kept by H. K. Stunleo and F. W. Holden. 

Kept by P. W. Holden. 
• Kept by 3rd Mate. 
" Assinted by Offioers. 
" Assisted by John Dickie, 2nd Officer. 
" Kept by J. L. Bcrrynmn, 4th Mate. 
>* Kept by Lirut. H. Thompson, R.N. 
i« Kept by H. S. Blackburn, 1st Officer, and 0. C. 

Talbot, 2nd Officer. 
M Kept by 4th and 6th Officers. 
>• Kept by W. K. Moses, 4th Officer. 
17 Kept by H. C. Miles, Srd Officer. 
1* Kept by AV. II. Junes. Signalman. 
1* Kei)t by II. Lamnnt. 2nd Officer. 
» Kept by J. V. Williams. 4th Officer. 
^ Kept by James Adams, 2nd Officer. 
" Kept by Arthur Clarke, ,8rd Office". 
• Kept by I. J. IjUSNiiiM. 

»• Kept bv T. H. O'Brien, R.N.R., H. J. Iladdock, 
U.N.11., and J. C. Carr. B.N.IL 



M 

r 

» 

SO 
SI 

a 
a 

M 



17 

a 
a 

40 
41 

a 
tt 

44 
4S 
44 

47 
M 
49 



Assisted by J. E. Browne, Chief Officer. 

Assisted by Messrs. Belson, Huchinson, and Fdter^ 

son. 
Kept by the Cadets. 
Assisted by J. Brown. 
Kept by R. H. Saoh, Srd Officer. 
Kept by Lieut. E. B. Kiddle. B.N. 
Assist4Kl by M. N. Anderton, Mate. 
Kept by J. Christie. 
Assisted by G. B. Berwick, 2nd Mate. 
Kept by H. W. Beal, 2nd Officer. 
Kopt by Sub.-Iiieut. A. C. L. Cameron and G. D. 

Trevor-Roper, Surgeon. 
Kept by W. H. Richardson, 1st Mate. 
Kept by A. H. Rhodes. 
Kept by 0. E. Down, 2nd Officer. 
ANSisted by Robert Stirling, 2nd Officer. 
Kept by George Adams and C. P. Langmaid. 
Kept by George Adams, 4th Officer. 
Assisted by T. Lloyd. 
Kept by A. F. Ualpin. Srd Officer, uaisted by 

F. AJford and a J. Hall, 2nd Officers. 
Kopt l)y J. Bowycr, 2nd Officer. 
Kept by T. C. Newton, 1st Officer. 
Kept by Lieut. H. W. U. Helbv. RJJ. 
Kept by R. G. Jackson. 
Kopt by F. S. Newton. 2nd Officer.' 
Kopt by J. Adams. 2na Officer. 
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APPENDED IV. 
Instbumbnts supplied, Ac. to the Rojal Navy. 



PerAocouut. 


Baro- 
meters. 


Ane- 
roidfl. 


Thermometers. 


Hydro- 




Ordi- 
nary. 


Max. 


Min. 


Screens. 


meters. 


April iBt, 1889, afloat - 
iBsaed Blnce 


190 
98 


455 
165 


1,255 
397 


262 
70 


227 
65 


142 
40 


78 
26 


Betnmed since 


288 
77 


620 
140 


1,652 
324 


332 
43 


292 
34 


182 
15 


104 
51 


April iBt, 1890, afloat 


211 


480 


1,328 


289 


258 


167 


53 



Instbumbnts supplied, &c. for use at Naval Stations. 



April Ist, 1889, in use 
Issued since 


59 
2 


64 
5 


192 
52 


17 
6 


18 
4 


3 

8 


12 

1 


Betamed since 


61 


69 
6 


244 
86 


23 
2 


22 
1 


11 
8 


13 
2 


April Ist, 1890, in use 


61 


63 


208 


21 


21 


3 


11 



Disposition of Admibaltt Instbumbnts 


on April Ist 


, 1890 


• 


Afloat in Royal Navy - 


211 


480 


1,328 


289 


258 


167 


58 


In use at stations 


61 


63 


208 


21 


21 


3 


11 


In store at M.O. 


15 


67 


890 


87 


109 


38 


49 


„ Chatham - 


6 


6 


26 


8 


6 


2 


13 


„ Bheemess - 


5 


5 


18 


7 


7 


5 


9 


„ Portsmouth 


11 


88 


51 


10 


18 


10 


9 


„ Devonport 


14 


29 


87 


.7 


6 


2 


20 


„ Queenstown 


2 


5 


21 


1 


1 


— 


8 


„ Gibraltar - 


2 


2 


14 


— 


-« 


— 


4 


„ Malta 


4 


7 


4 


— 


2 


— 


17 


„ Bombay - 


4 


3 


12 


4 


4 


1 


4 


Halifex - 


8 


10 


16 


2 


8 


— 


U 


„ Bermuda - 


4 


16 


24 


1 


6 


— 


15 


„ Jamaica - 


8 


8 


19 


2 


2 


— 


^ 


„ Cape of Good Hope 
„ Tnncomalee 


2 

4 


7 
8 


20 
21 


6 

4 


5 

4 


8 


8 


„ Hong Kong 


6 


21 


82 


15 


12 


— 


17 


„ Coquimbo 


S 


5 


28 


1 


2 


— 


19 


„ Sydney - 


8 


6 


18 


6 


4 


— 


— 


„ Esquimalt - 


8 


9 


26 


8 


8 


— 


— 


Total, April Ist, 1890 


870 


780 


2,803 


474" 


468 


231 


270 


Lost, &c. since April Ist, 1889 


1 


12 


202 


28 


8 


12 


16 


Under repair - - - 


35 
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APPENDIX V. 
Instbuments supplied, &c. to Mercantile Mai*ine. 





Baro- 
meters. 


Com- 
passes. 


Thermometers. 




1 
Hydro- 


Per Account. 


^^^" Max. 
nary. «^«- 


Hin. 

1 


Screens. 


meters. 


April 1st, 1889, afloat - 
Issued since • - - 


116 

88 


— 


699 
532 


— 


— 


120 
79 


879 
275 


Returned since 


204 
97 


— 


1,281 
595 


— 




199 654 
93 312 


April Ist, 1890, afloat - 


107 


— 


636 


— 


— 


106 . 342 

1 

















Instruments at Stations, viz., Telegraph Offices, Observatories^ 

Fishing Villages, &c. 



April 1st, 1889, in use - 
Issued since - - - 


25r 
15 


3 

1 


275 

11 


58 
1 


58 

1 


J 
36 
3 


10 

1 


Returned since 


271 
15 


4 


286 
89 


59 

4 


59 
2 


39 

4 i 


11 


April 1st, 1890, in use - 


256 


4 


247 


55 


57 


35 i 


11 



Disposition of Board of Ti*ade Instruments on April 1st, 1890. 



In merchant ships 

In use at stations 

In store at M.O. 

At Liyerpool Agency 
„ Aberdeen „ 
„ Glasgow „ 
„ Dundee ,% 
„ HuU „ 
„ Southampton „ 
„ Cardiff „ 


107 

256 

89 

10 

2 

8 

13 

8 

8 


4 
2 
7 

18 


686 
247 
198 
52 
18 
29 
15 
80 
89 


55 
19 


57 
55 

3 


106 
85 
8 
8 
4 
3 
11 
6 
8 


342 
11 
98 
44 
8 
29 
28 
26 
SO 


Total, April let, 1890 


446 


1,264 


74 


115 


189 


616 


IiOSt» &0. since April Ist, 1889 


8 


— 


186 


8 


8 


31 


91 


At opticians - - - 


26 


— 


14 


— 


— 


— 


S 
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APPENDIX VL 

List of Stations reporting Meteorological Observations to the Office 
by Telegraph on 31st ]!k£hrch 1890, with the Names of Observers. 



"TSamboxgh Head • 


Rev. W. Brand 




Minister of Dunrossnosa. 


•fStomoway - 


J. Forbes - - - 


. 


Nicolson Institution. 


Wick . 


J. Sinclair . * . 


. 


Watchmaker. 


Nairn - - - 


Miss Penny - - « 


. 


Schoolmistress. 


"^t Aberdeen - 


W. Boswell - 


- 


Assistant at the Observatory. 


Leith - 


W. Hay- 


- 


Telegraph Clerk. 


♦tShields 


J. W. Irvine - - - 




Do. 


fipurn Head - 


J. H. Watson - - - 




Lightkecpcr. 


tYork - 


H. M. Platnauer, F.G.S. - 


- 


Curator of Museum. 


Loughboro' - 


W. Berridge 


. 




tArdrossan - 


J. W . Mayes - - - 


- 


Telegraph Clerk. 


Malin Head - 


0. O'Doherty 


- 


Signalman, Lloyd's. 


'fMullaghmore 


K.Kerr 


. 


Retired Coastguard Officer. 


•tBelmuUet - 


Miss M. J. Tolan - 


- 


Telegraphist 


fDonaghadee • 


T. MacGowan 


. 


Postmaster. 


Parnonstown - 


E. Haines ... 


- 


Assistant Observer at Lord 
RoBse's Observatory. 


*t"olyhead - 


Capt. Richards 


- 


Keeper of Sailors' Home. 


Liverpool 


J. Hartnnp, F.R.Met.Soc. 


' 


Bidston Observatory. 


♦f Valencia . - 


J. £. Collam, F.R.Met.Soc. 


• 


Superintendent of the Ob- 
servatory. 


tKoche*8 Point 


W. Kennedy - - - 


- 


Telegraph Clerk. 


Pembroke 


S. Blako 


- 


Lightki>epcr. 


♦fScilly - 


A. 1Iick8§ - - - 


- 


Signalman. 


Prawle Point - 


W. Hewitt 


- 


Coastguard Officer. 


t Hurat Castle - 


G. G. Appleton 


- 


Lightkct-'pcr. 


fJiTsey - - - 


J.Fisher 


. 


Station Master. 


^fOungenesB - 
*tT^ndon 


W. Batton - - - 


. 


Assistant Lightkeeper. 


F. Gaster, F.R.Met.Soc. - 


- 


Clerk,Meteoro1ogicalOffice. 


Oxford - 


W. Wickham - 


- 


Radcliffe Observatory. 


Cambridge 


H.Todd 


- 


Observatory. 

Secretary, Sailors' Home. 


*tYarmoath - 


G. T. Watson 


- 


JTIawea Junction - 


W. H. Bunce - 


" 


Station Master. 



In addition to the above reports are received daily from the following 

Continental Stations. 



Station. 



Authority. 



Station. 



Authority. 



Haparanda - 
Hcm^sand - 
fStockhohn - 
Wisby 

BodO 

fC^'hri^tiansund 
'^fSkudesnaes 
Faerder 



tTheScaw - 
Fand 

Cuxhaven 



t Meteorological 
Office, Swe- 
den. 



Meteorological 
Institute, Nor- 
way. 



I Meteorological 
y Institute, Den- 
J mark. 
Deutsche See- 
warte, Ham- 
burg. 



tThe Helder 

Cape Gris Nei 

t(Brest, St. Mathieu) 

Lorient (tie de Groix) 

*tRochefort(lled'Aix) 

tBiarritz 

tParis 

Belfort 

Lyons 

Nice - 

Perpignan • 

Berlin 

Wiesbaden - 

Munich 

Corunna 

fLisbon 



Bureau Central 
Met(?orolo- 
gique, Paris. 



I 



- J 

~ ! ] Cent. Met Inat. 
of Germany. 



~ I y 



Observatory, 
Lisbon. 



Note. — ^Thoae ftationf marked with an asterisk (*) report also at 2h. p.m. i and 
those with a dagger (f) at 6b. p.m. ; Lisbon reports at 8h. a jn. and 4h. p.m. 
1 Thia atatioo now reports by post only. 
§ W. Thomas died in March 1890. 
The reports ftom Barrow-in-Fomeia ceased at end of 18S9. 
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APPENDIX VII. 

Report of Inspections, Ireland akd Wales. 

Gentlemen, 

I HAVE to report that I have completed the inspection of the Irish 
and Welsh stations, and have also visited the fishery barometers which 
lay in my way. 

Telegraph Stations. 

Holyheady visited August 6. — I found this station in good order. 
No remarks are called for. 

Donaghadee, visited August 7. — This station was also satisfactory. 
I regret to say the health of the observer is not good. 

Malin Heady visited August 12. — The new observer, Owen O'Doherty,. 
is more satisfactory than his predecessor, J. Farren, and I hope that the 
station will now be useful. The instruments were in good order. 

Mullaghmorey visited August 13. — This station was, as usual, in very 
good order. 

Belmullety visited August 15. — ^The instruments were all in good 
order and the station satisfactory. 

Va/eficiay visited August 22, and found in good order. I authoiised 
some necessary repairs to bo carried out at the observatory. 

Boche's Pointy visited August 26. — The instruments were in fair 
order ; the wet bulb was not satisfactorily mounted. 

Barsonstowtif visited August 28. — ^The obseiTer, Haines, is attentive, 
and does his duty well. 

Si, Ann^s Heady visited September 2. — This station was in good 
order. 

Stations op the Second Order and Weekly Weather Report 

Stations. 

Armaghy visited August 8. — ^Dr. Dreyer was absent, but I saw 
Mr Faris, his assistant. The instruments were in proper order. 

Colebrookey visited August 9. — The instruments were in order. It is 
possible that this station may be discontinued. 

Londonderry y visited August 9. — The station calls for no remark. 

-War^ree, visited August 14. — The station was, as usual, in good 
order. 

CurrygranCy visited August 17. — ^The new assistant, F. Warrington, 
continues to work well. 

Killameyy visited August 24. — The observer was absent, but the 
substitute was efficient and the instruments in good order. 

Foynesy visited August 27. — ^These observations are only carried on 
while Lord Monteagle is residing at the place. 

ParsonstovjHy visited August 28. — The observer, Sergeant Whelan, is 
failing in health. 

Dublin {Fitzwilliam Square) y visited August 29. — ^The station con- 
tinues in excellent order. 

' DubliUy Glctsneviuy visited August 29. — The only matter calling for 
remark is that the new gauge which was supplied in 1888 shows a 
larger fall than tlie old one, owing to difference of situation. I have 
directed the observer to discontinue the use of the old gauge. 

Duhliny Mountjoyy visited August 29. — The only matter calling for 
notice is that it has been found that the anemometer, though on a high 
stage, registers 40 per cent, less than Holyhead. 
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Kilkenny^ visited August 30. — The instruments were in good order, 
but there is no prospect of the station becoming one of the Second 
Order. 

IVaterford {Broohlawn) visited August 31. — ^This station, like Foynes 
and Kilkenny only takes readings for the Weekly Weather Report. 

St, David's f visited September 3. — This station was, as usual, quite 
satisfactory. 

Llandovery^ visited September 4. — ^This also is only a station for the 
Weekly Weather Report ; as ouch, it is fairly satisfactory. 

I visited also certain fishery barometers which lay on my route. 
These were Ballygliss (Broadhaven), Hallycastle (Co. Mayo). Howth, 
Malahide, Hakin (Milford), and Angle, Milford Haven. At the last- 
named station the barometer has been exposed to weather. The in- 
strument is serviceable if not moved about. 

At several of these stations lectures would be appreciated. 

(Signed) Rodkut H. Scott. 



The following table shows the results of the thermometric com< 
parisons : — 

Corrections to be applied to the readings of — 



Statioits. 



thy Bulb. 



Wet Bulb. 



Max. 



Min. 



Spare 
Therm. 



Bcmarka. 



Armagh 
Brookeborough 
Dublin (City) 
Dublin(PhaemzFark) 
Edgeworthstown 
Glamevin 
Londonderry - 
Markree Castle 
Parsonstown - 
St. Darid's - 





Stations of 


THE Second Order. 




-0-8 


-0-5 


-0-9 


— _ 


__ 




-0"S 


-0*7 


-0-1 


+ 0*2 


— 




-0-8 


-0-4 


-1"1 


-OS 


— 


k) 


-0*9 


-10 


-0*3 


-0-8 


-1-0 




-0-6 


-0-8 


-0-8 


+0*6 


— 




-0-6 


-0-5 


-1-0 





^ 




-0-8 


-«-2 


+0-2 


+0-8 


-0-8 




-0-7 


-0-7 


-0*2 


-O'l 


— 




-0-8 


-o-i 


-0-8 


-0-8 


— 




-0-7 


-0*7 


-0-4 


-0-1 


— 



Grass min. 2<'*5 of 
spirit separated. 

Grass min. —1*6. 
Do. +0-7. 
Do. -1 U. 



Telegraphic Beporting Stations. 



Holyhead 
Malm Head - 



MuUaghmore 
Belmullet 
Donaghadee • 
Parsonstown • 
Valencia 
Roche's Point 
St. Ann's Head 



- ] -0-2 


-0-4 


-0*6 


—0-1 


-0-6 


-O-I 


-0-9 


+01 


-0*3 


-0*4 


-0-5 


-0-6 


-0-4 


+0-4 


-0-6 


-0-6 


-0-6 


-0*4 


-0*5 


— 


-O'S 


-1-1 


-11 


-0-4 


-0-7 


-0-8 


-01 


-0-8 


-0-8 


~. 


-0*8 


-0-5 


-0*6 


-01 


+0-2 


-0-9 


-0-8 


-0-8 


+0-2 


— 


-0-2 


0*0 


00 


+0-8 


-0*1 J 



New observer i 



Weeklt Weather Report Stations. 



Londonderry 



Armagh 
Colebrooko - 
Markree 
Edgewcnrthstown 



Dublin 

Kilkenn>' Castle 
Watorford 
Killamey 
Poynes 
Llandovery - 



-0-4 


-0-3 


+0*1 


+0-2 


-0-4 
Grass. 
Ther. 


-0-4 


-0-8 


-1-0 


? 


-0-8 


-0-3 


-0-8 


-0-2 


+01 


... 


-0-7 


-0-7 


-0-2 


-o-i 


— 


-0-6 


-0-3 


-0-3 

• 


+ 0-6 


Grass 

Min. 


-0-3 


-0-4 


-1-1 


-0*3 


-0*8 


— 


— 


0*0 


-0-2 


— 


-0-7 


-0*8 


+0-1 


+0*2 


... 


-0-2 


-0*2 


-01 


+0-2 


_ 


-0-7 


— 


-0*5 


+ 0*3 


_ 


— 


^~ 


-1-6 


O'O 


~ 



Oiaella's merourial 
niin.< —not read. 
2*6 of spirit sepa- 
rated in gmss. 
min. — ther. 



£ G2479. 



F 
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RzFORT ov Inspkctiok of the Scottibb Stations for 1869. 

Babouetebs. 
The inapector's mercnrial Stanilonl Barometer No. 690 was used for 
tliJH year's iaspectian tour. The results of the inspection of the statioD 
berometerB are given in the following table. The barometers vere 
found to be in good order, and continue to be obserred with the same 
care and accurac}' as in former years. 
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TlIKRHOUETEBS. 

The thermometers in nee at the stations were compared in water 
with Standard Thermometer No. 4433. Tho following table gives the 
corrected readings of the standard thermometer and the errors of each 
instrument as determined by the comporiBoni. 



As requested by the Office, the minimum thermometers were very 
specially examined, and only at Stonioway was this instrument found 
out of order. The quantity which was lodged in the top of the tube 
directly under the clamp was only 0°>2. This was reclifled ii 
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of the observer, who was at the same time instracted how to put it right 
if it should in future get out of order. 

Neither the maximum nor minimum thermometer at Dunrossness is 
etched on the stem. As regards the minimum thermometer^ the fiducial 
points .32°, 62°, and 92° are only very slightly above the coiTesponding 
points of the attached scale, certainly not more than two-tenths. The 
lai^ error of this thermometer, about a degree, is therefore due to a 
faulty construction, or to some change in the mass of the fluid, or 
interaal capacity of the tube since its graduation. Both this station and 
Nairn should be supplied with new minimum thermometers. At Nairn 
the practice has been to subtract a degree from each reading of the 
minimum thermometer, whereas at Dunrossness, where the error is 
equally great, the readings are telegraphed as made. 

Hyqrometkrs. 

Again on this inspection, the dry and wet bulbs were read instantly 
on 0[>ening the tliermometer screens, and in all cases the arrangements 
for correct hygrometric observations were satisfactory. 

Notes on xnB Stations. 

Fart WiUiamy August 6, 1389. — The instruments were all in good 
order and observed correctly and with care. 

This is the low-level station at which observations have been made 
five times daily by Mr. Livingstone since the opening of the Ben Nevis 
Observatory in 1883. 

The building of the low-level observatory was in progress, and it was 
expected that it would be finished about the end of October. A delay 
of from three to four weeks has been occasioned by the drought of last 
summer, owing to which the stones brought from Elgin could not be 
conveyed through the Caledonian Canal, but had to be taken round 
Cape Wrath to Fort William. 

Fart Augustus^ August 7. — The instruments were in excellent order 
and observed with great care and intelligence. The one or two 
omissions of observations, which recently occuiTed were occiksioned by 
the new official duties of Father Martin. In future all the observations 
will be taken by the new observer, Father Cody. A new sunshine 
recorder has been erected in an excellent position. 

Glencarrofiy August 9. — Everything, including the Richard ther- 
mograph and barograph, were in excellent order, and well read and 
attended to. A new sunshine recorder has been erected, constructed 
for the latitude, and with the usual three stages. The house of Glen- 
carron shelters the instrument from the sun before setting behind the 
hills about midwinter ; and during the summer months the sud sets 
behind the hills about 6 p.m. ; but the exact times will be observed in 
the course of the year. 

Stomowayy August 12. — As the clamp of the minimum thermometer 
is just over the top of the tube, any evaporated spirit lodged here can- 
not be seen. A gas flame was applied to it and the result showed that 
two-tenths had been evaporated. All the other instruments were in 
good order, and very well observed. 

A misunderstanding on the part of Mr. Forbes had seriously limited 
the number of cases of variations of pressure inserted in his daily tele- 
graphic reports. He now quite understands what is wanted and how to 
handle the aneroidogram, so that his daily report will show the more 
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marked changes of pressure, and the non-instrumental phenomena of 
storms, for which the help of his assistants and others will be enlisted. 

Swanbister^ Aogust 14. — The instruments were all in the best order, 
and very accurately observed. 

Dunrossness, August 17-19. — Everything was in excellent order, and 
the observations are made with great care and accuracy. Neither the 
maximum nor the minimum thermometer has its stem engraved. As 
regar<is the minimum, which reads nearly a degree too low, tlie three 
fiducial scratches on the stem are each about 0^' 2 above these readings ; 
the instrument has therefore been in error from the beginning. 

Wick J August 20. — The instruments were in very good oi-der, and 
the observations taken by both observers with accuracy and despatch. 
The iiiin-gauge had been recently repaired and is now in good order. 

Lairg ^ August 21. — ^The instruments were removed in May from 
their old positions to the house and garden of the new obeervor, 
Mr. Young, of the public schools. The new positions are very good. 
A new rain-gauge and supports for the thermometer screen arc required, 
which will shortly be supplied, otherwise the instruments were in good 
onler and are well observed. The height of the new station is 335 feet. 

Kairn, August 22. — The instruments were in excellent order, and 
the observations well taken by all the observers. 

Aberdeen^ August 24. — All the instruments were in very good order 
and are well observed. 

Braemar, August 27. — The instruments are well kept and observed. 
Since, however, they have been in use for the long period of 33 years, 
it is desirable that some changes and repairs be made, which are now 
being attended to. 

Dundee^ August 28. — ^The instruments continue to be thoroughly 
well kei)t, and the observations carefully and correctly made. 

Ardrossafiy September 30. — The Stevenson screen required pretty 
extensive repairs and repainting, which were ordered to be done. The 
rain-gauge has been repaired, but is not quite firmly fixed, this was to 
be done on the following day. Otherwise the instruments were in good 
order, and very intelligently observed. On the two days when the wet 
bulb was found to be dry, the cup of the hygrometer had been upset. 
The observer was told what to do should thb recur. As Mr. Maj'es is 
now settled in Ardrossan, satisfactory arrangements will shortly be 
made for making the 10 p.m. observation. The new assistant read the 
instruments correctly, and made up the telegram also correctly. 

Pinmore^ October 1. — The instruments were all in excellent order, 
and are very carefully observed. As explained in previous reports, this 
station is situated in a rather deep valley, only from 160 to 300 yards 
in breadth, and virtually shut in on all sides. The instruments are in 
.an open position in the garden, but all round there is much fine old 
wood. Thus the prevalent calms are a striking feature of this limited 
district, as also are the rapid &11 of temperature in the early evening 
and the rather frequent frosts. 

Glcnlee, October 2. — The instruments were in particularly good 
order, and are observed with much care and intelligence. 

Lcithf October 10. — The supports of the thermometer screen and the 
enclosure for the instruments require to be repaired aud repainted, and 
ordei*8 were given to have this done. Otherwise the instruments were 
in very good order, and the observations are made with much care and 
intelligence. 
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Mdrckmant, October 11-12. — All the iDstniments were in particu- 
larly good order, and the observations are made with intelligence and 
accuracy. The following additional instruments are at this station : — 
Maximum and minimum black bulbs ; a minimum thermometer sus- 
pended outside the thermometer screen ; three underground thermo- 
meters; a second rain-gauge, 12 inches square, with its rim 15 inches 
high ; a glycerine sunshine recorder, designed by Mr. Loney, and an 
auoroidograph. 

Ochterti/re, October 17. — All the instruments were in singularly good 
order, and observed with great care and intelligence. The following 
additional instruments are at this station : — A complete set of duplicates 
of thermometers and rain-gauge; three -underground thermometers at 
depths of 3, 12, and 22 inches; maximum and minimum exposed 
thermometers. 

(Signed) Albxamdeb Buck an. 



Report of Inspection of the English Stations, 1889. 

Telegraphic Reporting Stations. 

DungenesSy inspected June 7. — There appears to be some improve- 
ment in the observations taken at this station, but the wet-bulb 
thermometer was dirty and the bulb itself much crusted with lime. 
I found, by testing, that the water used on the day of my visit was 
hard. There is a rather large difference between the corrected readings 
of the reporting and check barometers, but the first-named instrument 
is correct. I question whether the lowness of the barometric readings, 
as frequently reported from this station, is due to carelessness on the 
part of the observers. As regards the low temperatures sometimes 
reported from Dungeness, I adhere to my opinion that theio. are 
correct, and are principally due lo the character of the soil. The 
Dungeness temperatures give a very inadequate idea of the climatology 
of the neighbouring coast. The exposure of the station in, however, 
excellent. 

Jersey [St. Aubin*s)y June 9. — The reports from this station con- 
tinue to be very good. The situation of the sunshine recorder was at 
the time of my visit not very satisfactory. The instrument was 
sheltered in early morning and late evening in summer; and the 
extreme steepness of the slope on the summit of which it was situated, 
rendered it necessary for the obsoi'ver to employ a substitute to attend 
to the instrument. I subsequently received a letter from Mr. Fisher, 
suggesting a new site, half-way between St. Aubin's and St. Brelade's, 
at the summit of the hill leading down into the latter village, where 
the exposure would be perfect, in the garden of a lady who promised 
to take charge of the instrument. After some correspondence, a 
personal friend in whoso skill in such matters I have full confidence^ 
the Kev. H. W. P. Yorke, of St. Helier's, removed the instrument to 
the new situation on November 20th. 

I notice that, as anticipated, the summer maxima are higher than 
those reported when the thermometers were at Noirmout. 

Hurst Pointy June 12. — The instruments at this station were in 
good order. The thermometer screen much needed repairs and re- 
painting, which has since been done. The observer still continues 
every new and then to make inaccurate reports. 

Scilly (St. Mary*s\ June 15 and 16.— The observer, Mr. Thomas, 
was somewhat ill and unequal to taking accurate observatiooQ at the 
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date of my visit. I gave careful instmctions to the obeerver's son 
(who frequentlj attends to the observations), as to reports of changes 
of pressure indicated by the self-recording aneroid, a matter of some 
importance at this station. Mr. A. Hicks continues to be at any time 
ready to assist in or to conduct the observations. 

A new block was needed for the rain-gauge and was ordered. 

The anemometer was in as good working order as usual, giving 
occa&ioually blurred anemographs, owing to the saltness of the water 
particles in the atmosphere. One of the clock wheels required much 
rubbing with emery, and needs more frequent lubricating. This I 
attended to. 

Pratrle Pointy June 18. — The observations at this station, for which 
Mr. Mehegan seems to be almost entirely responsible, are very accurate, 
and are carefully reported. The minimum. No. 307, again contained 
exactly 0°*9 of detached spirit, a defect which had only recently 
recurred and for which the observer had applied a correction. By 
refrigerating the bulb and applying strong heat to the other end of the 
tube, I rectified tbe defect for the time. 

Spurn Heady July 12. — The instruments at this excellent station 
are in good order, and the new lightkeeper appears to attend to them 
carefully, and to read them with accuracy. The station would be 
as faultless a one as could be found on our coasts, were it not for the 
drifting of the dry sand around the outdoor instruments. 

Barrow- in- FurnesSy July 19. — Mr. Whitworth was absent from 
home on the day of my visit. Tlie thermometers were in good order, 
but the wet-bulb was not clean. I only succeeded in expelling an 
exceedingly small bubble of air from the barometer tube. This tube 
has been since refilled and has been employed again since August 1st. 
A new rain-gauge had been substituted for the old one previously to 
my visit. The instrument is a good one and has a fair exposure. As 
regards the winds felt at this station, I may be permitted to refer back 
to previous inspection reports. 

North Shields^ July 24. — ^The barometers were in good order. They 
will probably have to be removed from their present site in the course 
of the coming winter, as new post office buildings are being erected. I 
have given full instructions as to their removal. 

Dockwray Square is now open to the public, and is much employed 
for tennis. Children frequently meddle with the rain-gauge and have 
already injured it. The observer, Mr. J. Irvine, recommends that the 
outdoor instniments should be shifted towards the south-west corner of 
the Square, where they will be at a much safer distance from the 
entrance gate. I would suggest that the gauge should be surrounded 
by an iron fence, similar to that employed at York and some other 
places. Except this Square there appears to be no place in the 
immediate neighbourhood available for the outdoor observations. 

Yorky July 26. — The barometer No. 156, employed as the reporting 
instrument at this station was last year supposed to be out of order, and 
No. 138 was sent down for employment either instead of^ or to check, 
the readings of the former instrument. The observer reported No. 138 
to be also out of order. I found both 156 and 138 to bo in perfect 
order. I recommend that the old barometer should be retained as a 
reporting barometer, and No. 138 as a check for the present; but 
it will perhaps be better that No. 138 should eventually be used as the 
reporting instrument. 

Yarmouth^ September 18. — The observations taken at this station 
continue to be in all respects satisfactory, and I found all the instruments 
in good order. 
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Cambridge^ September 18. — ^The instraments were all ia good order. 
The low wind velocities characteristic of this station are, in all proba- 
bility, as I have previously mentioned, the resnlt, to a great extent, of 
the wooded character of the country round Cambridge. 

Osford^ September 19. — The reports from this station are very good, 
and I found all the instruments in a satisfactory condition. There is a 
slight deposit on the wet-bulb. 

Loughborough^ September 27. — ^The observer had to leave his house 
on business almost immediately afler my arrival, and I therefore could 
not on this occasion compare his readings of the instruments with my 
own. The standard barometer having been conveyed in a warm railway 
carriage and omnibus, bad a much higher temperature when suspended 
than the reporting barometer at the station. I had also to suspend the 
former out of doors, not finding a place which I liked to avail myself of 
within the house, and the sun shone occasionally on part of the instru- 
ment. At the time of comparison the attached thermometer of the 
standard read 3°'9 higher than that of the reporting barometer. Cor- 
recting to equivalent temperatures the standard read 0-021 in. above 
the observer's instrument, but as I do not consider the comparison 
satisfactory I have entered no figure in the table. All the other instru- 
ments were in good order, and no observer could be more punctual and 
painstaking than Mr. Berridge. The thermometer corrections are not 
in accordance with my expectations. 

The following, which are not Telegraph Reporting Stations, <vere 
inspected by me this year. 

Uastbourney June 8. — ^Tho observations at this station are good, and 
I found all the instruments to be in excellent order, l^he sunshine 
recorder has been raised 1 foot and erected on the middle of the turret 
(instead of on one side) upon a substantial pedestal. The observer 
uudertoolc to send the readings of the solar radiation thermometer on 
overcast days, which had not hitherto been done. The station, which 
is in the hands of the Town Council, seems likely (o be permanently 
maintained. 

Plymouth^ June 13. — ^Dr. Merrifield was absent at the time of my 
visit. The instruments were in good order. The rain-gauge occupies 
a much better site than that which it had at the Navigation School. 
The sunshine recorder had a very fair, but not absolutely perfect, 
exposure. It required a trifling adjustment. The old screen is in use, 
and is a wall screen. The observations appear to bo carefully con- 
ducted. 

Prestwichy July 13. — Dr. Clunn, who superintends the observations 
for this station, was much engaged at the time of my visit, and the 
observer who usually takes the readings was absent. The returns from 
this station unfortunately continue to be greatly in arrear. The baro- 
meter is correct. The outdoor instruments are excellently situated. 
The thermometers were compared in 1878 in melting ice, and the cor- 
rections then obtained were assumed to vary as the old Eew corrections 
throughout the scale, but at 55° the 1878 corrections are (if my com 
parisons this year were correct) inapplicable. 

lile of Man {Cronkbourne)^ July 21. — Mr. Moore was abient at the 
time of my visit. His deputy takes the observations with great 
accuracy. The instruments were in excellent order, with the exception 
of the grass minimum, the tube of which contained 2°-7 of detached 



^ 



80 Report of the Meteorolo^cal Council. 

spirit, which 1 restored. Mr. Murphy had applied an additive cor- 
rection of 2^ since noticing the defect. The returns from this station 
are c^ood. 

hit of Man {Douglas, Prospect Hill), July 22.--Since my inspection 
of this stAtion in 1887 all the outdoor instruments have been moved to 
a new site about 70 yards from their former position, but on the same 
level. The ground now occupied by them affords an improved, though 
not absolutelv perfect, exposure. The barometer is not a reliable 
instrument, it oad at the time of my visit a considerable error, but I 
re-adiusttHl the tube on the scale so that it read correctly when I lefl the 
station. The thermometers were in good order ; and the returns 
appear to be carefully attended to. 

XewtoH Heigny^ July 22. — This is a most excellent station. All the 
in$tniuients were in admirable order, and the returns are very complete 
aiMl accurate. The sunshine recorder has an almost perfect exposure. 
Mr. Benn and his assistant are most careful in the attention bestowed on 
the observatory. 

Seaham, July 25th. — ^Tlie instruments at this station were found to 
be in good order, except that there was a considerable deposit on the 
wet bulb, the muslin of which requires to be very frequently changed, 
The coiTections of the dry and wet-bulb thermometers, as determined 
by me this year, differ from those obtained in previous years, but the old 
corrections may advantageously be retained for the present. A new 
door was required for the screen, which also needed to be re-pointed. 
Mr. Aird bad the repairs attended to directly aft or my visit. The 
returns from this station are satihfactory. 

Durhaniy July 25. — T found all the instruments at the observatory in 
very good order, except the grass minimum, which cx)ntained 1°*3 of 
detached spirit. A correction of this value has been in use. The 
returns from Durham are good and complete. 

York, July 25 and 26. — The fliermometers were in good onler. The 
returns from the station are fairly good. I do not, however, consider 
the observer to be entirely trustworthy as regards punctuality and 
accuracy. 

The sunshine recorder is still k( pt at the Friends School, Bootham. 
There is some little difficulty in getting it well and punctually attended 
to during the vacations, but the records are on the whole satisfactory. 
Mr. K. Thompson expressed his willingness to take the instrument into 
his own charge at his new residence (Dringcote), should the change be 
considered desirable. The question may, I think, be deferred till next 
inspection. 

Oswald Kirk, — The sunshine recorder at this place is the property of 
Mr. B. Thompson. It is well attended to, but the exposure is not quite 
perfect. 

Epsom, September 17. — It being still vacation at the Royal Medical 
College, the obFcrver was absent. His substitute appeared to require a 
little instruction in reading the barometer. The instruments were in 
gcod order. Errors of reading and reduction are still noticeable in the 
returns from this not unimportant station. The bai'ometer, when the 
coiTection for index error has been employed, reads '009 too low. 

Rugby, December 9. — The returns from this station are still of little 
vahie, as the a.m. readings of the barometer are not punctually taken, 
and the outdoor observations are left to Mr. Kirk, the gaidener, whose 
olservations of wind and cloud appear to me of no value. He reads the 
thdmometcrs well; and all the instruments (except the rain*gauge, 
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which is nearly worn out) are in excellent order. The barometer is in- 
conveniently situated. 1 Jiave advised that the rain-gauge be shifted to 
the south-east of its present position (where it is slightly sheltered), and 
be repaired. 1 have but little hope that the returns from this station 
can, at least for some years to come, be usefully employed, as the school 
arrangements interfere 'with the punctual performance of the meteoro- 
logical work. 

Sutton Coldfieldj December 31. — The returns from this station have 
been until lately considerably in arrear, but there is, I think, every 
prospect of their now being punctually attended to. There has been 
some falling off in punctuality since Mr. Fletcher left the station. 
However, Mr. Marston, the new observer, promised me to pay full 
attention to the work. His assistant, Mr. J. H. Smythe, read the 
instruments with great accuracy. The Jordan's sunshine recorder h 
on the south corner of the roof of the municipal buildings ; it has an 
admirable exposure, but the time-lines do not seem correctly printed. 
Barometer is a Fortin by Bailey of Birmingham. It is certified as 
having a very small error, but at 29 '80 it read *005 lower than my 
standard. The outdoor instruments were situated in Mr. Fletcher's 
garden, where the position is very good. Mr. Marston informed me 
that they would shortly have to be moved into his own garden, where 
the position is by no means so well exposed. The removal actually took 
place, as I am informed, on January 6th. The observer promised to 
have the screen, which has hitherto been of a green colour, painted 
white on the date of its removal. 

The following table gives the results of the compai'isons made by me 
in 1889, and contains its own explanation. The barometer employed 
by me as a standard up to July 24th was the contracted Adie No. 216. 
The tube up to the time of its unfortunate breakage at Newcastle 
remained free from air. After that date I employed as a standard the 
uncontract^d Adie No. 590, which has also kept in excellent order. 
The results of the thermometric comparisons may be, I think, regarded 
as fairly satisfactory. The rain-gaages were all found in good order 
except in those cases mentioned in this report. The same remark may 
be made of the sunshine recorders. But to these latter instruments I 
intend to devote a separate and minute investigation in the course of 
the present year. At one station only of those this year inspected was 
the barometer tube found to contain air. In three only was the thread 
of spirit in the minimum thermometer found to be broKen, and in none 
of these had the defect escaped the observer's attention. Cai;e as 
regards the cleanliness of the wet-bulb and accuracy in reading thermo- 
meters to the tenth of a degree, show an unmistakable improvement. 
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Fishery Baboketer Stations. 

At the desire of the Secretary, I visited a few Fishery Barometer 
Stations this year. 

On June 10th I visited the harbour-master at Gorey^ Jersey, in hopes 
that the thick and rough weather prevailing might enable me to get 
together an audience of fishermen. In this I was unsuccessful, perhaps 
on account of the heavy rain. The number of fishing boats now kept 
at this station is very small, and is rapidly decreasing. The fishery 
barometer reads low, but contains no air. 

I convened a meeting of fishermen on the morning of Saturday, 
July 20th, at Port St. Mary^ Isle of Man. The weather was all that 
could be desired, being thick and wet with an E.S.E. wind. I lectured 
for about 80 minutes to about 30 men, many of whom, especially the 
younger, appeared very attentive. Mr. Luattrough, the harbour-master, 
gave me every assistance. The fishery barometer at this station read 
29-720 at 60°- 2, while my standard read 29 • 710 at 60P*6. The fishery 
barometer is well plaoed, and the tube is free from air. 

On the same day in the afternoon I gave a lecture to about 30 men in 
the Sailors' Rest at Peel. The men were most attentive ; some of the older 
men held peculiar tenets as to the action of the barometer. The weather 
was most propitious, enabling me to foretell as probable the strong N.W. 
breeze which burst over the island the following afternoon. The fishery 
barometer is well situated on the pier close to the Sailors' Rcst^ and a 
few yards from the harbour-master's offices. The instrument (184) 
read 29*605 at 64^*9. The standard suspended by mo within the 
building at the same elevation read 29*608 (corrected for index error) 
at 65°* 5. The Kew certificate gives '000 as index error for No. 184, 

The case of the cistern of the fishery barometer is much coated with 
rust externally. 

I am of opinion that a short manual or guide to the use of the fishery 
barometer, containing knowledge brought up to date, expressed in 
language suitable to the attainments of our fishermen, would form a 
useful treatise, and be folly appreciated by the mi\jority of those for 
whom it would be intended. 

(Signed) W. Clebcent Let. 

Report on Inspections of the Sblf-rbcordino Observatories and 

Anemoghaph Stations. 

The Valencia Observatory was visited from July 29th to August 2nd. 
The instruments were all inspected and found in good order, the clocks 
of the barograph and thermograph being cleaned and the light shatters 
re-adjusted. The anemograph required painting externally, which would 
be done after inspection, and the direction shaft inside the observatory 
was loose at some of the joints. It was tightened up, and new pins put 
in to make it fast. A slight want of repair in the thermograph screen 
was pointed out to Mr. Cullum. 

The mercury in the Beckley gauge was taken out, cleaned, and 
replaced, with the addition of a quantity of fresh metal to supply a 
certain amount which had been lost. 

The usual comparisons of the thermograph thermometers with the 
observer's standard, K.O. 682, were made with the following results r— > 

Dry, No. 399, correction at 60° - - -— o*6 

Wet, „ 398, „ - - - — 0-6 

Max.,„ 1003, „ ... O'O 

Min., „ 2497, „ - . - _o*2 
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The Armagh ObservcUory was visited from August 5 to August ?• 
In the absence of Dr. Dreyer, the director, I was received by the 
Rev. E. Fans, who was in charge. 

The anemograph was found to be mnch choked and corroded with 
bad oil, which has been employed for its lubrication ; this, however, 
was removed, and the bearings cleaned. Unfortunately, the new sperm 
oil purchased by the Meteorological Office for the especial purpose of 
anemometer oiling had not arrived at the time of my visit, and I was 
compelled to make use again of the unsatisfactory lubricant in the 
absence of better. 

The Beckley rain-gauge was cleaned, the mercury filtered, and the 
lifter re-adjusted, all being in satisfactory condition. 

Falmouth 06;erva/ory, visited August 10 to 15. On examination 
I found the anemograph, barograph, rain-gauge, and thermograph all 
in first-rate order, and merely requiring the usual cleaning and oiling, 
which operations were duly performed. 

The thermometers were compared with my standard, and the 
corrections found to be as follows : — 

Dry, No. 883, correction at 63° - - - 0-5 

Wet, „ 388, „ - - - -0-4 

Max., „ 104, „ - - . — 0-5 

Min., „ 308, „ - - - 

The thermometer attached to the standard barometer still requires a 
correction of — 0°'7 ; this, however, is never applied to Its readings, the 
observers not having received official instruction to do so. 

The anemograph at the Holyhead pier-head was inspected whilst a 
gale "was blowing on July 24, and therefore was not dismounted. 

It was found to be in very good order both inside and outside, all the 
bearings appearing to be well oiled and quite free. The pins of the 
connecting shafts were, however, nearly shaken out and had to be 
driven home tight. I called the attention of Mr. Hugh AVilliams to 
them in order that they may be watched in case they should loosen 
again. 

The Phosnix Parh anemograph, visited July 25, was found working 
well and in excellent order. The vane bearing, hov/ever, has been run - 
ning in glycerine instead of oil, and this, by absorbing water freely, causes 
a constant dripping of greasy matter on the curves, which produces a 
disfigui'ement. 

I suggested the suspension in future of a small zinc cup beneath the 
bearing in a position to catch the drops. 

(Signed) 6. M. Whipple. 

(M.O. 1951.) Kew Observatory, 

Dear Sib ; October 1889 

I HAVE the honour to hand you herewith my report and inspec- 
tion notes regarding the self-registering instruments at the following 
observatories, Stonyhurst, Glasgow, and Aberdeen, and also the anemo- 
graph station at Fleetwood. 

(Signed) T. W. Baker. 
To R. H. Scott, Esq., F.E.S. 

Stonyhurst^ visited September 17-18. — Here all the instruments were 
working satisfactorily. 
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The thermograph and barograph had their clocks, lensea, and fittings 
cleaned, after which the various thermometers were compared at 56° by 
means of Kew Standard No. 682, and the following corrections 
determined : — 

Dry, Standard 619 - - - - - — 01 

Wet, „ 382 - - - - - -0-3 

Maximum, M.0. 439 - - - - —0-3 

Minimum, M.0. 501 ■ - - - - -fOl 

The nnemometer was entirely dismounted, and although found in 
excellent condition the different parts were cleaned, nnd fresh oil applied 
to all the bearings. Afterwards the orientation was tested and found 
correct. 

Mr. Carlisle informed me that the barometer now in use for the 
control observations is not very satisfactory, the residual corrections 
varying considerably according as to whether the mercury is rising or 
falling. 

The sunshine recorder is fixed to a stone balustrade about 4 feet 
above the roof of the magnetic chamber, and is properly adjusted both 
as regards time aud level. A shadow, ho^^ever, is cast upon it for a 
few minutes at 2 p.m. during a part of December by the finial ornament 
fixed on top of a summer house about 30 yards distant south-west, 
otherwise the exposure is good all the year round. 

Glasgow, visited September 20-21. — ^According to the usual practice 
the thermograph and barograph clocks were cleaned as well as the 
other instrumental parts. Cardboard shields wei*e fitted to the thermo- 
graph lenses in order to keep reflected light from discolouring the 
photographic sheets. 

The zero lines were changed to the winter position, and the various 
theimometers compared and found to require the following corrections 
at 50^ :— 

Dry, Standard 550 - - - - - — 0°1 

Wet, ,, 472 - - - . - -0-4 

Maximum, 58,846 - - - - - +0-1 

Minimum, 63,942 - - - - - -0 1 

The grass minimum (59003) read low by 0°*6, but this was owing 
to a 8m:ill quantity of spirit which had become detached from the main 
column and lodged in the upper portion of the tube. After putting the 
instrument in order the correction was found to be -f 0°' 1. 

The barograph thermometer requires a correction of — 0°'8, and the 
attached thermometer to the standard barometer — 0°*5. 

As regards the anemometer, the instrument was completely dis- 
mounted and cleaned, and fresh oil applied to all its bearings. The 
clock v/as also examined and a new line attached. 

The orientation was then tested and the sheet containing the result 
accompanies this report. 

New lines were attached to the rain-gauge dock and the usual 
cleaning performed. 

The sunshine recoixler is very well placed on the roof of the observa- 
tory, and has a good exposure all the year round. It is also properly 
adjusted for the time and level, but the surface of the glass sphere is 
somewhat corroded, though it does not appear sufficient to diffuse the 
light to such an extent as to blurr the solar image on the card. 
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Aberdeen^ September 24-27. — The yarious instruments at this 
obsenratoij were in veir good orden 

Mj special attention having been called to the stray light which at 
times was verj marked on the thermograph sheets, I dismounted both 
the dr)' and wet thermograph tubes and applied several coatings of lamp 
bkick mizeil with varnish to each tube, after which cardbourd shields 
were fitted to both lenses, and subsequent curves seem to show that 
the liffht has been now effectually excluded. 

Both the barograph and thermograph clocks as well as the lenses, &c. 
were cleaned. 

The barograph mahogany case did not fit very well, having become 
slightly wai^»ed ; this I had put right. 

According to instructions the thermometers were tested in pounded 
ice^ and the following corrections were determined at 32^ : — 

Dry, Standard 397 ----- — 0°1 

Wet, „ 395 - - - - - —0-6 

Maximum, 1,002 - - - - - 0*0 

Minimum, 5,056 - - - - - 0*0 
Attached thermometer (to Standard barometer) No. 

K.O. 71,061 - - - . . -0-3 

Barograph thermometer (no number) - - - —2*0 

The external portions of the anemometer were dismounted, and all 
parts cleaned and fresh oU applied, but the clock and recording apparatus 
only required oiling. Afterwards the orientation was examined and 
found satisfactory. 

^ Squeezes " were taken of both the self-registering and spare rain- 
gauges. 

The Becklcy gauge was in excellent order, as well as the clock. 

Fleetwood, October 1-2. — On dismounting the anemograph at this 
station it was found that the oil in the direction bearing had become 
very thick and hard, but in the velocity beariug it was in a much 
better condition. The instrument was thoroughly overhauled, and all 
parts cleaned and fresh oil applied. After remounting it was oriented. 

The clock was taken to pieces and cleaned and new lines attached. 

(Signed) T. W. Bakkk. 



APPENDIX VIII. 

Method of Dealing with Teleokaphio Weather 

Intellioexoe. 

The operations connected with the preparation and issue of the 
Forecasts nnd Storm Warnings have not undergone any material change. 
The Daily Weather Report also has not been altered during the year. 

The Office receives, when the telegraphic communications are perfect, 
fifty -eight* reports every morning, seventeen every afternoon (except 

* The Beports from Barrow-in-Farncss have ceased. 
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on Sundays), and twenty-nine each evening, the arrangement of which 
is explained in the reports for recent years. 

At the British and Irish stations the morning ohservations are taken 
at 8 a.m. Greenwich time, and most of the telegrams arrive in London 
at about 9 o'clock^ when the Intelligence Department of the Post Office 
extracts from them the portions required for its wind and weather 
reports. They are then transmitted to the Meteorological Office by 
its private wire. 



Daily Weather Eeport. 

No important change has been made during the past year in the 
form of the Daily Weather Report, a detailed description of which is 
given in the Annual Report for 1887. The Eeport still fills four large 
quarto pages, and contains on page 1 the whole of the 58 reports from 
which the maps for the day (given on page 2) are prepared, and the 
6 p.m. reports of the previous day, together with the maximum and 
minimum temperatures of the air, and the rainfiiil for the previous 
24 hours. 

On page 2 are two maps, showing (1) for 8 a.m. the distribution of 
pressure, the prevalent winds, and the sea disturbance, with necessary 
explanations ; (2) the distribution of temperature at 8 a.m., the weather 
at each station, and the distribution of rainfall during the past 24 hours. 
Tables are added^ giving the means of pressure, temperature, and rainfall 
as heretofore. 

Page 3 contains (1) notes on the ^' General situation at 8 a.m.," and 
the '' Probable changes in system now prevalent ;" and (2) the forecasts 
drawn up for each district at 11 a.m., relating to the weather likely to 
be experienced during the 24 hours ending at noon on ^e day 
succeeding that of publication, and an explanation of the meaning of the 
storm signals exhibited on our coasts. 

Page 4 contains the observations made at 2 p.m. on the previous day, 
and '^ General Remarks on the Weather over Europe during the paust 
24 hours." 

The standing portion of the report (maps, Sue.) is printed in blue, 
while the information for each day is in black. 

The subscription for the Report is — 

For delivery by hand, where feasible^ £2 per annum ; 
Do, by booh post £\ „ 

MS. copies of the observations aud remarks can be supplied at the 
rate of 21. lOs, per annum. Arrangements can also be made for the 
supply of charts drawn from the 8h. a.m. or 6h. p.m. observations, such 
as appear in the " Times." 



Correction and Addition List, 

The following additional steps are taken to insure accuracy in the 
Daily Weather Report. Monthly returns are received, from nearly all of 
the telegraphic reporting stations, of all the observations which have been 
transmitted to London by wire. These are used for checking the daily 
telegrams, for the preparation of the average and other values of the 
different elements, and also as evidence in the case of legal proceedings. 
A lithographed sheet is then issued with the Daily Weather Report, 
containing corrections for all discrepancies which have been discovered, 
and supplying any observations which have been omitted in the daily 
reports. 



^ 



88 Mepcyi't of the Meteorological Covmcil. 

Weekly Weather Report. 

The Wfieklj Weather Keport, which has appeared since Febraaiy 
1878, was rearranged at the comniencenient of 1890, and is now pre- 
pared for the conventional week, Sunday to Saturday, in order to bring 
it into a<]jreement with other weekly publications. This enables it to 
be published on Thursdays instead of Saturdays. The three dail}' 
synchronous maps which it contains have also been greatly improved, 
the standing portion (showing the outlioo of the land and .«ea) being 
printed in blue, while the information on them is in black. These maps 
show (1) for 8 a.m., the temperature, weather, and sea disturbance ; and 
(2) for 8 a.m. and 6 p.m., the distribution of pressure and the winds, 
over and on the coasts of Europe. 

llie Summary on the first page contains the average and extreme 
temperatures, the rainfall values, and the total amount of bright sun- 
shine in each week for twelve distticts in Great Britain and Ireland, 
together with the difference between them and the r('^]>cctive mean 
values for the corresponding week in previous years. The district 
values for Accumulated Temperature, Rainfall, and Bright Sunshine 
are also given, both for the week and for the whole jx»riod since the 
beginning of the year, with their differences from the average values. 
This information is derived from observations made at 7G stations, 
the individual values for which sre now giveu on the t^econd page of 
the Rei.K)rt. 

The tables of Accumulated Temperature are designed to give persons 
engaged in agriculture better means of estimating the manner in which 
vegetation is affected by temperature than that afforded by the more 
usual methods of treating the readings of the thermometer. They 
show for each week, and for the whole period from the beginning of 
the year, the weekly and progressive values respectively, of the com- 
bined amount and duration of the excess or defect of the air tem- 
perature, above or below a suitably fixed standard or base temperature. 
The base adopted is 42^ F., as being nearly equivalent to 6° Cent, 
which has been considered by continental writers on these subjects 
to be the critical value, the temperature above which is mainly effectual 
in starting and maintaining tne growth, and in completing the ripening 
of agnculhiral crops in a European climate. This base is also con- 
venient as being 10^ P. above the freezing point. 

Accumulated Temperature is expressed in Day-degrees ; a Day 
degree signifying 1° F. of excess or defect of temperature above or 
below 42° F. continued for 24 hours, or any other number of degrees 
for an inversely proportional number of hours. 

An explanation of these rules will be found in the last Annual Report, 
and full details as to the facts on which the rules are four.ded are 
published in Appendix II. to the Quarterly Weather Report for 1878. 

The temperature means, derived from the dailv maxima and minima, 
are corrected eo as to agree as closely as possible with the true mean 
daily value, and, the average values for the corresponding period in 
former years are : — 

For Temperature - - 20 years 1861-80 

„ Rainfall - - 20 „ 1866-85 

Tlie values for temperature, accumulated heat, rainfall, and sunshine 
for ectch station* are given on the second page of each Report. 

The Synchronous Charts rol'en'ed to on page 17, with the daily 
Remarks thereon, occupy the third to sixth pages. 

* The sunshine values are furnished for only a limited nambcr of carefhllj 
selected stations. Soc p. 103. 
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In addition to the reports from the Telegraphic Beporting Stations, 
and the returns from the self-recording Oheervatories, weekly returns 
from 43 Tolunteer observers are used, the names of the stations and 
observers being as under :— 



' Namw of StAtion8< 


> 




Names of Authorities. 


Alnwick Castle 


• 




Lieut.-Col. F. Holland, for the Duke of 
Northumberland, K.6. 


Arlington (N. Devon) 


- 


- 


J. Carter, for Ladv Chichester. 


Ba^^-try (Hesley Hall) 


- 


- 


B. L Whiiaker, JJ>., F.R. Met. Soc 


Blackpool - 


- 


» 


J. Wolstenholme. 


Braemar 


. 


» 


J. A. Aitken, J.P. 


Brookeborough 


• 




Mr. Ferguson, for Sir Victor Brooke^ Bt., 
F.L.S. 


Cheadle 


• 


» 


J. C. Philips. 


Charchstoke - 


- 


M 


P. Wright, F.C.S., P.R. Met. Soc 


Cirencester - 


- 


m 


The Royal Agricultural Collef^;. 


-Cullompton - 


• 


M 


T. Turner, J. P., F.R. Met Soc. 


Douglas (Isle of Man) 


• 


m 


A. W. Moore, M.A., J.P. 


Dablin 


- 


- 


J. W. Moore, M.D., F.R. Met. Soc. 


Durham Obsenratoiy 


- 


- 


H. J. Carpenter. 


£dgeworthstown (Currygrane) 


- 


J. M. Wilson, J.P. 


Fort Augustus 


- 


» 


Rev. E. G. Cody. 


Foynes 


- 




W. Ward, for Lord Monteagle, K.P. 


Oeldeston 


- 


- 


E. T. Dowson, F.R. Met. Soc. 


Glen CarroQ 


. 


* 


D. D. Munro. 


Glenlee 


- 


» 


G. Maxwell and W. MelviUe. 


Hastings (St. Leonard's) 


- 




H. Colbome, M.R.C.S. 


Hereford 


- 


» 


T. A. Chapman, M.D. 


Hiliington - 


- 


SO. 


Kev. H. E. B. Ffolkes, M. A., F.R. Met. Soc. 


Ingatestone - 


> 


«■ 


L. J. Petrc, F.R. Met. Soc. 


Kilkenny 


- 


- 


H. Carlton, for the Marquis of OrmondeJK.P. 


Killarney 


- 


- 


The Ven. Archdeacon Wynne, F JEL Met Soc. 


Lairg 


m 


» 


J. Young, Ground Officer. 


Laudale (Loch Sonart) 


" 




A. Fletcher, for T. H. G. Newton, M.A., 
F.R. Met. Soc. 


Llandovery - 


- 


- 


J. Watkins, F.R. Met. Soc. 


Llandudno - 


• 


» 


J. Nicol, M.D.. F.R. Met. Soc. 


Londonderry 


- 




J. Conroy, F.R. Met. Soc. 


Marchmont - 


- 


» 


P. Loney. 


Markree Castle (Co. Sligo) 


" 




A. iMarth, F.R.A.S., for Colond Cooper, 
F.RA.S. 


Newton Reigny (Penrith) 


- 


- 


T. G. Benn, FJR. Met. Soc. 


Ochtertyre - 


* 


» 


G. Croucher. 


Oswaldkirk (sunshine only^ 


1- 




R. Thompson. 


Plymouth 


• 


- 


J. Merrifield, LL.D., F.R.A.S. 


Prestwich (Manchester) 


m 


- 


T. R. H. Clunn, M.D., F.R. Met. Soc. 


Rothamsted 






Rainfall by Sir J. B. Lawes, Bart., LL.D., 
F.R.S., and J. H. Gilbert, Ph.D., F.R 8. ; 
temperature by T. Wilson, F JL Met. Soc. 


Scarborough - 


- 


M 


W. Robinson. 


Southampton 


• 


• 


J. T. Cook, R.E., Ordnance Survey Office. 


Stowell 


m 


» 


Rev. H. J. Poole, F.R. Met. Soc. 


Strathfield Tnrgiss - 


- 


» 


Rev. C. H. Griffith. 


Thurcaston (sunshine only) 


- 


- 


Rev. T. A. Preston, F.R. Met. Soc. 


Waterford (Brook Lodge) 


- 


- 


C. Percival Bolton, J.P. 


Westgate-on-Sea (sunshine only) 


- 


J. Norman Lockyer, F.R.S. 


Worksop (sunshine only) 


• 


• 


H. Mellish, J.P., F.R. Met Soc. 



The Tetania marked " A *' are supplied through the Royal Moteorolofdcal Society, those 
marked " JS" are through the Scottish Meteorological Society. 



£ 62479. 
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The report is now prepared on Tuesday in everj week, and is ready 
for Bale on Thursday afternoon, but tlte summary on Ha first p^e 
is sent to the " Times," " Daily News," and Beveral other papers on 
Tuesday evening, 

Appendicei. 
Appendices, four in number, have appeared, similar to those for 
last year, with a Monthly Summary. 

Monthly Summary. 
The publication of the MoiUhly TVeeUhcr Report baa ceased, but a 
Supplement to the Weekly Report is issued in the form of a yioiithly 
Sumttiary, giving for each calendar month the mean and princit)al values 
for the different elements, Fresaurt:, Temperature, Rainfall, and Sunshine, 
with four maps, and some brief notes as to the chief features exhibited. 
These have all been issued to date. 

Issue of Porecasts. 
Remarks on the actual state of the weather, and forecasts for not 
more than one day in advance, are prepared at the Meteorological Office 
ae under : — 

On Week Days. 

(1.) At 11 &.m. (from the momuig reports), for the 24 hours ending 
at Noon on the day following the dote of issue. These are 
intended especially for the early editions of the eveoing 
papers, for the clubs, and for exhibition at certain selected 
stations. See page 0. 

(2.) At 3.30 p.m. (from the morning and afternoon repons), for the 
day following that of issue. Tliis set of forecasffl is not 
intended for publication in nenfpapers, but a copy is exhibited 
regularly at the door of the Meteorological Office. 

(8.) At 8.30 p.m. (from the 8 a.m., 2 p.m., and 6 p.m. reports), for 
the day following that of issue. These are now supplied 
gratis to any newspaper or news agency which may apply for 
tiiem, nnd send for them regularly. A very large number of 
the most imi>ortant papers and news agencies avul themselves 
of this advantage. 

The forecat^lB are made for the following districts : — 



0. Scotland, Noeth. 

1. Scotland, East, 

2. Enoiand, N.E. 

3. Enqland, East. 

4. Midland Counties. 

5. Enolanu, SoDTn. 

6. ScoTLAKD, Wkst (with We of Man). 

7. England, N.W. (with North Wako). 

8. England, S.W,(with South Wales). 

9. Ireland, Nohth, 
10. Ibeland, South. 
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The remarks and forecasts are posted at the doors of the Meteoro- 
logical Office, 63, Victoria Street, S. W., on week dajs,* for the inspection 
of the public. Copies, or extracts from them, are communicated under 
the conditions stated below, but no information which is not substantially 
included in them can be supplied. 

Arrangements have lately been made for exhibiting on the front of 
the Office, a series of boards showing in large type the state of the 
wind, weather, and sea disturbance at six stations, situated on our S.E., 
S., and S.W. coasts. The stations selected are Yarmouth, Dungeness, 
The Needles, Scilly, Holyhead, and Valencia Island, and the observations 
posted up are those for 8 a.m. and 2 p.m. daily, except on Sundays.* 
The information can be easily read from the road. 

Forecasts for Subscribers. — ^Any person can be supplied with a 
copy of the 11 a.m. Forecasts, once on each week day,* on payment 
of a subscription of ten shillings per annum, or 2s, 6d, per official 
quarter, or ant/ part thereof, in addition to the cost of transmission ; the 
charges will therefore be, by letter post, 9*r, by book post, 5s, 9d, per 
quarter. 

The forecasts for any of the districts and for any of the hours men- 
tioned on p. 90 can be forwarded by telegraph daily, on payment of Sd. 
per day for any definite period, in addition to the cost of telegraphy. 

Forecasts for Clubs. — These are drawn up at 1 1 a.m., for all the 
districts, and are supplied to Clubs, for a subscription of ten shillings 
per annum. They are delivered free, by hand, to Clubs situated in or 
near Pall Mull. Special arrangements can be made for delivery at a 
greater distance by hand or by post. 

Forecasts for Hay and Corn Harvests, or for Public Use. — 
Special facilities are offered for the transmission of Forecasts for these 
purposes, a nominal fee of 2s. 6d, being charged for a quarter or any 
part thereof, in addition to the cost of the telegrams. 

Exhibition op Telegraphic Forecasts at Local Post Offices. 
— The Post Office has sanctioned the exhibition of Forecasts at Local 
Post Offices, provided space is available, if the persons to whom they 
are addressed desire them to be so exhibited instead of being delivered. 

Unless otherwise arrajiged, all forecasts transmitted by post ore sent 
by booh post, not as letters. 

Inquiries as to the Weather. 

Inquiries Personally or by Messenger. — Any person applying at 
the Meteorological Office between II a.m. and 8 p.m. on week days, 
and between 7 p.m. and 8 p.m» on Sundays, can be supplied, in 
writing, with the latest information in the possession of the Office and 
with the latest forecast issued for any specified district, on payment of 
one shilling for each inquiry. 

Inquiries by Letter. — Application may be made by letter, enclosing 
thirteen pence in stamps if the reply is to be 6y post^ and one shiUing 
in stamps, in addition to the cost of the reply (consisting of ten words, 
exclusive of the address) if the reply is to be ^ telegraph. 

Inquiries by Telegraph. — Any person may obtain by telegraph 
from the Meteorological Office the latest information as to the weather 

* Qood Friday and Christmas Day are reckoned as Stiudays. 

Q 2 
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in any district of the United Kingdom bj payment of a fee of 1#. 
in addition to the cost of a telegram and reply to any post office. The 
telegram containing the inquiry must be addressed as follows : 

Weather, 

London. 

The payment for the reply should be for at least ten words in addition 
to the address. 

Application may also be made for similar information to be sent 
either b?y telegraph or post on some future specified day. 

CHECKiNa of Forecasts. 

In order to test the accuracy of the forecasts they are compared care- 
fully with the weather reported in the various districts ou the days 
to which they referred, and the results of the checking for 8.30 p.m. 
are given in this Report (page 10). 

In carrying out this comparison the portions of the forecasts which 
referred to wind have been carefully separated from those relating to 
weather. The detailed results of the comparison will be found in 
Appendix X., page 94. 

Checking of Storm Warnings. 

The testing of the warnings is still conducted in the manner indi- 
cated in earlier reports. 

In order to render the information in the possession of the Office as to 
the weather experienced on our coasts still more complete, the Council 
have, as in preceding years, mode application to the various Light- 
house Boards, and have obtained from them the original log-books 
from some of the most exposed lij^htships and lighthouses. They would 
here express their cordial thanks for the co-operation so readily granted 
to them by these Boards. 

The result of the checking for 1889 will be found on pnge 13. 

In the coui*se of the ensuing year improvements are to be made both 
in the issue and checking of these storm warnings. 



APPENDIX IX. 

Correspondence with Chief Signal Ofpice, Washington, as to 

Forecasts. 

(M.O. 825.) 

Signal Office, 
War Department, Washington City, 
Dear Sir, April 26, 1889. 

I shall be very much gratified if you will kindly furnish me 
with certain information concerning the methods, form, and extent of 
weather forecasts made by the w.<^ather service under your direction. 
Information upon the following points is especially desired : — 

First. At what hour of the day are the observations made on which 

weather forecasts are based. 
Second. At what hour of the day are the predictions themselv 

issued. 



^ 
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Third. Are these forecasts distributed generally bj telegraph, or hj 

what means and to what extent do they reach the general public. 
Fourth. Are the weather forecasts generally displayed throughout 

your country, or is their use limited largely to the central station. 
Fifth. How long a period in advance is covered by thes««. forecasts, 

and does such period count from the hour of observation or from 

the hour of making the forecast. 
Sixth. Are daily weather maps or bulletins issued for current use, 

and, if so, how long after the hour of observation is it before they 

reach the general public. 

I should be very much gratified also if you would give the bcuefit of 
your advice, based on your experience in forecasts, as to whether you 
believe that forecasts general in their nature best meet meteorological 
needs, or whether they should be sharply defined as to time, locality, and 
phenomena. 

I should be also pleased to know whether you find it to be true or 
not that the greater part of the rain which falls comes rather in patches 
and as local showers than as general rains which cover the entire 
country. 

Appreciating the courtesy you extend to me by giving me informa- 
tion on these points, and asking the great favour of an early reply, 

I am, &c. 
(Signed) A. W. Grbely, 

Brigadier General and 
Mr. R. H. Scott, Chief Signal Officer. 

Secretary of the Meteorological Committee, 
1 16, Victoria Street, London, S.W., England. 



(P.C. 1113.) Meteorological Office, 

Dear Sir, June 1, 18S9. 

In reply to your letter of April 26, I am instructed by the 
Council to supply you with the foUomng answers to the queries con- 
tained therein. 

First, — The observations are made at 8h. a.m., 2h. p.m., and 
6h. p.m. 

Note. — The Postal Telegraphic offices are, generally speaking, not 
opened before 8h. aan., and are closed at 8h. p.m. 

Second, — Forecasts are prepared three times daily on week days, viz., 
at lib. a.m., 3h. 30m. p.m., and 8b. 30m. p.m. Only those prepared 
at lib. a.m. and 8h. 30m. p.m. are issued to the public, except in the 
summer during the harvest. {^See answer to questions 3 and 4.) 

On Sundays the only forecasts drawn out are those at 8h. 30m. p.m« 
for publication on Monday mornings, the Sunday morning observations 
are used as data for the issue of storm warnings only. The afternoon 
service is suspended on Sundays. 

Third and Fourth. — The 8.30 p.m. forecasts are supplied at the office 
gratuitously to the newspapers, either directly or through the press 
agencies, and appear in the leading newspapers all over the kingdom on 
the following morning. They are not issued otherwise by the office. 

The lib. a.m. forecasts are printed at the office on separate fiy- 
sheets, and supplied to subscribers, almost exclusively resident in 
London, at a yearly charge of 10«. They are also distributed gratui- 
tously for eidiibition to the public at various places in I^Sndon, 
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including the Meteorological Office, the Mansion House, and many of 
the shops of leading opticians. These forecasts are also reproduced in 
the lithographed Daily Weather Report, and appear in some of the 
evening newspapers in London, to which they are supplied gratuitously. 

Tiie 3h. 30m. p.m. forecasts are exhibited at the Meteorological 
Office, and during the Hay Harvest operations are sent by telegraph at 
the expense of the Office to about 30 selected stations where they are 
exhibited to the public. 

A few (persons are also supplied with these forecasts during the 
harvest on the payment of a nominal fee and the cost of telegraphy. 

Fifth, — The forecasts cover a period of about 24 hours. Those 
prepared at llh. a.m. cover the period till noon next day. Those pre- 
pared at 3h. 30m. and 8h. 30m. p.m. refer to the next civil day. 

Sixth. — The lithogi*aphed Daily Weather Report is issued to the 
extent of over 480 copies, of these 60 are supplied* gratuitously for 
exhibition at seaports. About 150 are forwarded also gratuitously to 
scientific institutions, &c. at home and abroad, and nearly 200 are 
supplied to private subscribers. 

The foreciists are sub-divided as to the 1 1 districts into which the 
United Kingdom has been divided, on agricultural considerations. 
These are shown in the key map published with the Weekly Weather 
Report. 

In the opinion of the Council it is not possible to define forecasts 
sharply either as to time, locality, or phenomena. 

No discussion of the rainfall has as yot been carried out with a view 
to showing the extent to which it is general in its distribution or partial. 
This would probably be found to be in some measure de^jendent on the 
season of the year, as well as on the particular atmospheric conditions 
under which the rain fell. 

In all cases the existence of a line of hills transverse to the direction 
of the wind, renders the fall locally more or less partial. 

I am, &c. 
(Signed'i Robert H. Scott, 

Secretary. 

P.S. — I enclose copies of Circulars 27 and 27a, which explain the 
supply of weather information to the public and the press. 



APPENDIX X. 



Report on the Comparison of the Forecasts issued at 8h. 30m. p.m. 
WITH the Weather subsequently experienced, for the 12 
Months, April 1889 to March 1890. The results are for the 
United Kingdom as a whole. 

The lettetS-t^sed have the following signification : — 

a = comple^^M!^'^^^^* I C = partial failure. 

Yk s: partial (ino^>tban half) success. | d = total failure. 

The checking has been conducted on the same system as that em- 
^r^r,^)A in DieviouB years, t.e., each forecast has been considered 
nSr the separalo headings of " Wind *' and *• Weather," but the 
^ulto of the 8.80 p-m. Forectsts only are here publishecL 
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The first column gives the percentage of success in " Wind," the 
secoutl in ** Weather," and the third the average of the two. 

The Summary for tlie >vliolo year is given t\\ ]^ai»o 10. 
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TELKGRAPnic Weather Inteixigence. 

The following stations are supplied with telegraphic information of 
storms^ free of expense, and signal '' cones " have been furnished to 
most of them, all further expenses attendant on the maintenance and 
repair of the apparatus being borne locally. The stations are situated, 
88 in England and Wales, 44 in Scotland, 15 in Ireland, 8 in the Isle 
of MaD» and 8 in t^e Channel Islands. 



HepoH of Ike Mete<y)\dogical Couneil. 



NORTH. 


WKST. 

IltELA^D, S.W. 


SOUTH. 


EAST. 


SCOTUSD, N.E. 


KvoLAKD, aw. 


Enolakd, E. 


Lerwick. 


New Ross. 


St. /ml 


Harwich. 


SoJIoway. 




Ipawiob. 






St. Sennen. 


Southwold. 




YougUl. 




TaimDiith. 


Eirkw.]]. 


Qneenrtown. 


FalmoDth. 


Cromw. 


Holbora He»d. 


Parage. 


Pendennia. 


SheriDgfa«n>. 


Wick. 


Cork. 




Ljnn7 


ATOch. 


Kiiuale. 


Ply2nlhf 


Sntioii Bridge. 


InT«ni«M. 


Trale*. 






Nairn. 


Limerick. 






BnrKhead. 


Galway. 


R«mnnlh 




LoiwemoutlL 








Buckie. 


laiau Sea. 






Port Knockie. 


Be)ft«t. 






Cullen. 


Douaghadee. 






PortsoT. 


Howtb. 






Bui£ 


Kingttown. 






Frfwerborgli. 


Ramsey (L of M.) 


Enolamd, S. 




Peterhead. 


UouglB! 


Guernsey. 
St. Heliem 
(Jersey). 
Gorey (Jersey). 




Aberdeen. 








Silloth. 


Bkolahd, K.E. 




as... 

Whitcbaveo. 
Barrow. 

Pleetwood. 
Blackpool. 
LTtham. 

Liyerpool. 

Rnnconi. 
Conn all's Quay. 

PortPenrhyn. 
I'ort Uinorwic. 


BoatoD. 


Scotland, E. 
StonehBTen. 


Poole. 
Cowei. 

Ryde. 


Qrimsby. 

Qoole. 

HnlL 






Filet. 


Broaghtj Ferry. 


Brighton. 


Whitby. 


Dundee. 
St. Andrew!. 

Pittenweeni. 
Bo'n^ 




Bedcar. 
Tweed. 


GimntOD. 

Newharen. 

Leitb. 


Holyhead.' 


Eh«i.abd, S.B. 
Haatings. 






St. GEonoB's 


?'*; . 




Donhw. 


ClIAMNBL. 


Siindgate. 

Folkestone. 

Dover 






Aberystwith. 






Milford. 


Margate. 






BniBTOI, COAnKEL. 


Farenham. 






Pembrey. 
Llanellj. 


Sheemeaa. 
CbathMii. 






Swanaea. 






SCOTLAKD, N.W. 


Briton Ferry. 






Port of New 
(laliuidof Lewis) 


Porthcawl. 
Penarth. 
Cardiff. 
Newport. 

Wettcn-super- 
Mare. 






SCOTUND, W. 


Ufracombe. 
Barnstaple. 






OiMtgOW. 


Appledora. 






Greenock. 


BoMiaatte. 






RoUie«j. 
Campbelton. 


PoTtlaaac 












Girran. 


Htrle. 






Ballaotne. 


St Ive*. 
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APPENDIX XII. 

CoRBESPONDKNOE with the BoARB OF Tkade as to the Washington 

Maritimb Conference. \:^u':m 

(M.O. 1977.) Board of Trade, (Marine Department), ]':, 

London, S.W. 

Noveml»er 11, 1889.3 B 

Signals. .-. ^ 

Sir, '^-{-^"-'^ 

I AH directed by the Board of Trade to request that you will be 

good enough to lay the following circumstances before the Council of 

the Meteorological Office for their consideration. 

A Maritime Conference (^to which Her Majesty's Government have 
sent delegates) is now sitting at Washington. It was at first arranged 
that the British Delegates should not proceed beyond a discussion of (1) 
the Begulations for preventing Collisions at Sea ; and (2) the draft to 
which vessels should be loaded. 

Her Majesty's Government have, however, now decided to join in the 
discussion of other matters, among which the following are included : — 
(a.) The transmission of warnings ; 
(b,) The uniformity of signals employed. 
Under these circumstances, Lord Salisbury and Sir Michael Hicks- 
Beach are desirous of sending to Washington at once an additional 
delegate competent to take part in the discussion on these points ; and I 
am to request that you will ask the Council of the Meteorological Office 
to favour the Board of Trade with their observations in the matter, and 
to suggest the name of a gentleman they think suitable for the duty in 
question. ^ 

I am, ftc. 
The Secretary, (Signed) Henbt 6. Calcraft. 

Meteorological Office, 

116, Victoria Street, S.W. 



(P.C. 2148.) Meteorological Office, 

Sir, November 13, 1889. 

I have to acknowledge the receipt of your letter of the 11th 
instant, addressed to the Secretary of the Meteorological Council, 
relative to a proposal to send to the Maritime Conference now sitting at 
Washington a delegate qualified to take part in a discussion on storm 
warnings, which subject is among those to be brought before the con- 
ference. 

Understanding it to be important that no time should be lost in dealing 
with this matter, I think it better to inform you at once of the conclusions 
I have come to, after discussion with the Secretary to the Council, rather 
than wait to bring it before the full Council, which would necessarily 
involve a delay of some days. I feel satisfied, however, that the opinions 
I shall express would be confirmed by ihe Council. 

I cannot think that any practical advantage would bo derived from 
sending a delegate to Washington for the purpose in question. The 
subject of storm warnings and of forecasting weather, on which the issue 
of such warnings depends, has been constantly before the Meteorological 
Office from its first formation, and the Council has been in frequent and 
intimate communication with the Meteorological Office at Washington 
as well as with the corresponding departments of the chief States of 
Europe on the subject, and it regularly interchanges telegraphic infer- 
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mntion witli these last for the purpose of weather forecasting. For more 
than two years tlic C^onncil recfivcd from Washini^ton daily telegrams 
desiijncd to convcv from <ho other side of the Atlantic iufoniiat.ion 
obtained there, and considered to bo likc^ly to be useful in the forecasting 
of weather in the British Isles. A very prolonged and patient <li!ricussion 
of the data thus procured hius satisfied the Council, and I may add all 
the staff employinl in the preparation of forecasts, which is composeii of 
very intelligent peisons, having very prolonged experience in this branch 
of duty, that no advantage whatever could at present be derived, from 
communications received from the coasts of America. The Council have 
therefore for nearly a year ceased to participate in this special telegra])hic 
s(»rvice, and there seems to be no prospect of the character of the 
available information being so modified as to justify its renewal. 

Doubtless great advanttige may be obtained by improving and extend- 
iuc; the transmission of information alon*' the coasts of the continent 
of America from and to suitable stations, and there is every reas^m to 
think that the Meteorological Offices of the United States and the 
Dominion of Canada fully appreciate this, and act in concert in criving 
effect to it. 

But the preparat ion of v.eather forecasts, and the issue of warnings 
as to expected storms, must in the very nature of the subject be dealt 
with locally, and it is very questionable whether any useful purpose 
would be gained by the adoption of uniformity oi' methods, otherwise 
than so far as the general progress of scientilic knowledge indicates 
the direction of possible improvement, and this it i> hardly necessary 
to say is more likely to be secured by looking fa\ourabl3' on indepen- 
dent working rather than the revei'se. 

Even in such a matter as that of weather signals, it also seems 
doubtful whether the attempt to introduce uniformity would be success- 
ful or useful. Such signals are virtually ma<le lor the use of the 
shipping or fishing vessclis in the harbours or proposing to leave them, 
and so long as their significance is clearly understood by the local 
population, they may be held to have performed the functions expected 
of them. 

Finally. I may observe that there is no one whom the Council is 
likely to name, should the deputation of a delegate be resolved on, 
except their Secretary, Mr. R. H. Scott, who no doubt possesses all the 
necessary qualifications. But such a mission would be entirely outside 
the duties of his office, and he could hardly be expected to undertake it 
without special remuneration. 

I am, &c. 
(Signed) R. Strachey, 
Chairman of the Meteorological Coimcil. 

The Assistant Secretary, 

Marine Department, Board of Trade. 
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APPENDIX XIII. 

Correspondence with the Board of Tradh: as to a Meteorological 

Station at Bermuda. 

Meteorology. 

(M.O. 1222.) Board of Trade (Marine Department,) 

Sir, London, S.VV., July 9, 1889. 

I am directed by the Board of Trade to transmit to you, to be 
laid before the Council of the Meteorological Office, a letter with 
inclosures, which they have received from the Colonial Office on the 
subject of a proposal which has been made to establish a meteorological 
station at Bermuda, and I am to state that, before replying to Lord 
Knutsford, the Board would be glad to be favoured with the views of 
your Council on the subject, both as regards the expediency of estab- 
lishing such a station and the probable cost of so doing. 

I am to request that the inclosures may be returned with your 
reply. 

I am, &c. 
The Secretary, (Signed) Thomas Gray. 

Meteorological Office, 

116, Victoria Street, Westmin.sler, S.W. 



Sir, Downing Street, July 3, 1889. 

I A.M directed by Lord Knutsford to transmit to you, to be laid 
before the Board of Trade, a copy of a despatch from the Oovemor- 
Geneml of Canada, and of a letter from the High Commissioner for 
Canada in Loudon, recommending the establishment of a meteorological 
station at Bermuda. 

Lord Knutsford would be glad to learn the views of the Board of 
Trade on this proposal, and also to be furnished with any information 
which may be in the possession of the Board of Trade as to the 
probable cost of establishing and maintaining such an observatory. 

I am, &c. 
The Secretanr to the (Signed) B. H. Meade. 

Board of Trade. 



Sir C. TuppER to the Colonial Office, 

9, Victoria Chambers, Westminster, S.W., 
Sir, June 24, 1889. 

I HAVE the honour to transmit to you herewith, a copy of an 
order of the Privy Council of Canada, dated the 27th May 1889, with 
reference to the proposed telegraphic communication between Bermuda 
and Halifax. 

I venture to think that the proposal made by the Minister of Marine 
and Fisheries that a meteorological station should be established at 
Bermuda, and that observations should be telegraphed regularly there- 
from to the head office in Toronto, worthy of the consideration of 
Her Majesty's Government. I beg, therefore, that you will be so good 
as to move Lord Knutsford to bring the matter to the notice of the 
proper authorities, and trust that the suggestion will have the benefit of 
his Lordship's powerful support. 

lam, Ac. 
(Signed) Charles Tuppeb. 
The Under Secretary of State, 
Colonial Office. 
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Lord Stanley op Preston to Lord Kndtspord. 

Canada, New Richmond P.Q., 
My Lord, June 4, 1889. 

The Director of the Meteorological Service at Toronto having 
drawn the attention of the Dominion Oovernment to the fact that the 
Bermuda Islands will shortly be in telegraphic communication with 
Halifax, and that great benefit would accrue to the service by the 
establishment of a meteorological station at Bermuda, I have the 
honour to transmit to your Lordship a copy of an approved minute of 
the Privy Council, embodying a report of my Minister of Marine and 
Pisheries upon the subject. 

I have, &c. 
(Signed) Stanley op Preston. 
The Right Hon. Lord Knutsford, 
&c. &c, &c. 

Certified Copy of a Report of a Committee of the Honourable the 
Privy Council, approved by his Excellency the Governor 
General in Council on the 27th May 1889. 

On a report dated 20th May 1889 from the Minister of Marine and 
Fisheries stating that the Director of the Meteorological Service at 
'J'oronto has drawn attention to the fact that the Bermuda Islands will 
shortly be in telegraphic communication with Halifax, and that great 
benefit would accrue to the sernce by having a meteorological station 
at Bermuda, and observations telegraphed therefrom twice a day to the 
head office in Toronto. 

The Minister states that it appears that there is a class of storms 
wMch frequently do a large amount of damage in the Maritime Provinces 
and the Gulf of St. Lawrence, the occurrence of which the Meteoro- 
logical Service are unable at present to foresee for any considerable time 
before they strike the shores of Canada, and the Director is of opinion 
that if he had regular returns from Bermuda of observations, taken at 
the same time as those on the Continent, he would probably be able, as 
a rule, to locate the position of these storms with sufficient accuracy to 
give at least 24 hours warning of their approach to the coast, a warning 
which would be the means of saving much loss of life and destruction 
of property. 

The Minister is of opinion that the establishment of a station at 
Bermuda would be of benefit not only to Canada, but that it would also 
be attended with much advantage to Her Majesty's ships of war 
stationed at Halifax, and he recommends that the matter be brought 
imder the consideration of Her Majesty's Government, and inquiry be 
made as to whether they would not assume the cost of establishing a 
station at Bermuda and transmitting the telegraph messages required to 
the head office of the Dominion Meteorological Service at Toronto^ it 
being understood that the cost of issuing the necessary warning to 
shipping on the receipt of such messages is to be defrayed by the 
Government of Canada. 

The Committee concurring in the above recommendation of the 
Minister of Marine and Fisheries advise that your Excellency be moved 
to forward a copy of this minute to the Bight Honourable the Secretary 
of State for the Colonies. 
. All which is respectfully submitted for your Excellency's approval. 

(Signed) John McGee, Clerk, 

Privy Council. 
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(r.C. 1482.) 
Sir, Meteorolo^cal Office, Jaly 31, 1889. 

Your letter of the 9th iDstunt relative to the proposed establish- 
ment of a meteorological station at Bermuda having been coosidered 
by the Meteorological Council, I am directed to convey to you the 
following expression of the opinions they have formed on the questions 
submitted to them. 

The Council can have no doubt that advantage should be tnken of the 
establishment of telegraphic communication with Bermuda to obtain 
regular meteorological reports from thai island, to be utilised in 
improving the forecasts of weather to be expected on the coasts of the 
North Atlantic. They consequently do not hesitate to support the pro- 
posal of the Government of the Dominion of Canada to form a meteoro- 
logical station at Bermuda, from which regular reports should be 
transmitted to Halifax and Toronto. 

The Council are not in possession of precise iufurmation as to the 
system of forecasting adopted by the Central Canadian Meteorological 
Office at Toronto, but it is presumed that information is obtained from 
the United States Bureau at Washington as to the advance of any 
atmospheric disturbances from the south, likely to have influence on the 
weather in Canada. It is necessary to remark that, for any reliable 
forecast of changes of weather likely to result in Canada from dis- 
turbances in the neighbourhood of Bermuda, it would be necessary to 
consider the effect of changes that might occur in the intervening r^on, 
and the ntmospheric conditions along the coasts of the United States. 
These iire systematically taken cognizance of at the Office at Washington, 
which would unquestionably desire to be furnished with any meteoro- 
laical reports sent from Bermuda. The well-known liberality of the 
Washington Office leads the Council to expect that information of the 
nature now in question, which that Office might obtain, would be 
readily communicated to Toronto, and, combined with this, the reports 
from Bermuda might reasonably be expected to supply very valuable 
data for forecasting the weather on the coasts of Canada, the importance 
of accuracy in which to the ships of Her Majesty's Navy, as well as 
the Mercantile Marine, is indisputable. 

With reference to the co^t of establishing and maintaining such a 
meteorological station, I am to stnte the usual equipment of instruments 
for a telegraphic reporting station is about 12/. No special building is 
needed, and suitable places for the instruments could, no doubt, readily 
be found in or near the telegraph office. Further, as tlie requisite 
observations would on^y occupy a few minutes two or three times a day, 
it would probably be poKsible to secure the services of one or other of 
the telegraph signallers by a small payment, such as is usual at similai' 
stations in this country, which would not exceed 15/. to 20/. yearly. 

1 am, &c. 
(Signed) Robert H. Scott, 

The Assistant Secretary, Secretary. 

Marine Department, Board of Trade. 
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APPENDIX XIV. 

Fishery Babometebs. 

List of Places supplied with Fishery Barohetbrb. 

Shetland Isles. — •Balta Sound, *Uya Sound, *Nesting, *Lerwick, 
^Sandsair, *Scalloway, *Symbister. 

Orkney Isles, — Westray, *Burra, •Kirkwall. 

Scotland, east coast — Freswick, Auchengill, *Kei8S, •Staxigoe, 
♦Wick, *Sarclct, *Lybster, *Dunbeath, *Portmahomack, *Cromart7, 
♦Avoch, *Nairn, *Burghead, *Port€ssie, ♦Port Knockie, ♦Portsoy, 
♦Whitehills, ♦Gardenstown, ♦Rosehearty, ♦Pitullie, ♦Inverallochy, 
♦Pointlaw, ♦Findon, ♦Portlethen, ♦Skateraw, ♦Stonehaven, ♦Arbroath, 
♦Broughty Ferry, ♦St. Andrews, ♦Crail, ♦Cellardyke, ♦St. Monance, 
♦Burntisland, ♦Newhaven. 

England, east coast. — ♦Berwick, ♦North Shields, ♦South Shields, 
♦Sunderland, *West Hartlepool, ♦Staithes, ♦Scarborough, ♦Filey, ♦Flam- 
borough, ♦Bridlington Quay, Withernsea, Hull, •Lynn (2), ♦Wells, 
•Gorleston, ♦Harwich, ♦Brightlingsea, ♦Margate, ♦Deal, ♦Eingsdown, 
♦Dover. 

England^ south coast. — Bognor, Ryde, East Cowes, Bembridge, 
Brixton, Atherfield, Ventnor (2), ♦Gorey (Jersey), Haslar Hospital, 
Poole, Weymouth, Portland, Budleigh Salterton, Exmouth, Cawsand, 
Mevagissey, Gorranhaven, Devoran, Portscath, Penryn, Durgan, 
Porthallow, Falmouth, Coverack, Newlyn, Mousehole. 

England, south-west coast. — St. Ives, Hayle, Padstow, Port Isaac, 
Boscastle, Highbridge, Weston-super-Mare. 

^a/e#.— Briton Ferry, Swansea,^ Angle, ♦Milford, Nevin, Carnarvon. 

England, north-west coast. — ♦Fleetwood, ♦Morecambe, ♦Maryport. 

Isle of Man, — ♦Douglas, ♦Port St. Mary, ♦Peel. 

Scotland^ south-west coast, — ♦Port Patrick, ♦Stranraer. 

Ireland, east coast. — ♦Cushendall, ♦Belfast, ♦Bangor (Co. Down), 
♦Groomsport, ♦Donaghadee, ♦Ardglass, ♦Carlingford, ♦Greenore, 
♦Dundalk, ♦Malahide, ♦Howth, ♦Kingstown (2), ♦Bray, ♦Wicklow. 

Ireland, south coast. — Dunmore East, Dungarvan, Crosshaven, 
Einsale, Union Hall, Castletownsend, Baltimore, Schull, Crookhaven. 

Ireland, west coast. — ♦Valencia, Dingle, Tralee, Tarbert, Kilcredane, 
Kilronan, Spiddal, ♦EUy Bay, ♦Ballyglass, ♦Ballycastle (Co. Mayo), 
♦Donegal,^Tribane, ♦Killybegs, ♦Teelin, ♦Portnoo, ♦Burton Port, ♦Kin- 
caslagh, ♦Bunbeg. 

Ireland, north coast. — ♦Dunfanaghy, ♦Rathmullen, *Buncrana, 
♦Moville, Greencastle, ♦Portrnsh, ♦Portstewart. 

Scotland, west coast. — ♦Tarbert (Loch Fyne), ♦Campbeltown, 
♦Carradale, ♦Portreo (Isle of Skye), ♦Plockton, East Mey, 'Stroma. 

Hebrides, — ♦Stomoway, Portnaguiran, ♦Obb, Valtos, Carloway, 

♦Ness. 

* Inspected. 
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SuuMAiiY of Stations supplied with Instruments. 

England and Wales • • • • - 66 

Scotland and Isle of Man - - - - 62 

Ireland - - - - - -49 
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APPENDIX XV. 

List of Stations from which Continuous Becobds of Bright 

Sunshine have been received. 



station. 



Observer. 



Aberdeen Obsenratory 

Armagh Observatory 

Blackpool 

Cambridge 

Cliurcbstokc 

Cirencester 

Cronkboume, Isle of Man 

Cullompton 

Dublin - 

Durham - - - 

Eastbourne 

Falmouth Observatory - 

Geldeston, Beeclefl 
Glas^w 
Hastmgs 
Hillington 

Jersey (St. Heller's) 
Kew Observatory 

Leicester (Thurcaston) - 

LIundudno 

London, Bunbill Row - 

„ Westminster 
Marchmont 
Markree Castle - 

Ne^non Reigny (Penrith) 
Oswald Kirk, Yorkshire - 
Oxford ' 
Farsonstown 

Plymouth 

St. Ann's Head - 

Southampton 

Stonyhurst 

Stomoway 

Sutton Coldfield - 

Swanbister (Orkney) 



Prof. C. Niven, M.A., F.R.S. 

J. L. E. Dreyer, Ph.D., F.R.A.8. 

J. Wolstcnholme. 

H. Todd. 

P. Wright, F.C.S., F.B. Met. Soc. 

Prof. Ohm, B.A., VM. Met Soc. 

A. W. Moore, M.A., J.P. 

Thos. Turner, J.P., F.K. Met. Soc. 
Major Kirkwood, R.E. 
H. J. Carpenter. 

B. Shewaid, F.B. Met. Soc. 

£. Kitto, F.B. Met. Soc. ; for the B. 

Cornwall Polytechnic Soc. 
E. T. Dowson, F.B. Met. Soc. 
Prof. li. Grant, ^LA., LL.D., F.B.S. 
H. Colbome, M.B.C.S. 
Bev. H. E. B. Ffolkes, M.A., F.B. Met. 

Soc. 
Capt. Bichard, Harbour Master. 
G. M. Whipple, B.Sc, F.B.A.a ; for 

the Kew Committee. 
Bev. T. A. Preston, M.A., F.B. Met. 

Soc. 
J. Nicol, M.D., J.P., F.B. Met. Soc. 
Messrs. de la Bue. 
The Staff, Meteorological Office. 
P. Loney. 

A. Marth, F.B.A.S. ; for Col. E. H. 
Cooper, F.B.A.S. 

T. G. Benn, F.B. Met. Soc. 

B. Thompson. 

E. J. Stone, F.B.S. 

O. Boeddicker, Ph.D. ; for the Earl of 

Bosse, K.P., F.B.S. 
J. Merrificld, LL.D., F.B.AJ3. 
S. Blake. 

Sir C. Wilson, Col. B.E., K.C.B., F.B.S. 
Bev. W. Sidgrcaves. 
John Forbes. 

C. F. Marston, C.E. 
W. Irvine Fortescue. 
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Station. 


Obwrrer. 


^ • •• 
Valencia Island - - - . - 
VVestgate-onSea ^ - - 
Worksop -" - 
York - - - - - 

Georgetown, Demcrara - - - 


• 

J. E. Callam, F. R. Met. Soc. 
J. Norman Lockyer, F.R.S. 
H. MellUh, F.R. Met. Soc. 
J. E. Clarke, B.A., B.Sc. 

G. S. Jenman. 



In addition, the number of boars saoshinc recorded each daj is reported from the 
following Stations : — 



Glencarron 
Fort Augustus - 
Braemar 
Stowell 



- 1). D. Munro. 

- Rev. E. G. Cody, O.S.B. 

- J. A. Aitken, J. P. 

- Rev. H. J. Poole, F.R. Met. Soc. 



Returns ftrom 
observatories. 



Examination of 
returns. 



Results of 
examination and 
report to 
Council. 




APPENDIX XVL 

Methods followed in dealing with Metbokological Returns 
FROM Land Stations in the British Isles. 

These stations are of five classes, as stated on page 16. 

I. — Observatories continuously observing all the Meteorological Elements, 

Hourly measurements of the curves obtained from the self-recording 
instruraeuts at the observatories of the Office are made by the 
observers at each station, on printed forms supplied for the purpose, 
which, together with the curves, are forwarded to the Office weekly. 
Thoy comprise measurements of the barograms, of the dry bulb and wet- 
bulb thermograms, of the anemograms, and of the rain-gauge curves. 

The measurements are subjected to a careful examination in oi*der to 
ensure as far as possible their accuracy, and the regulations which have 
been adopted to secure this end are in the main the same as those 
which will be found in the Report of the Office for 1868. They com- 
prise rules for the guidance of observers, as well as of the assistants 
charged with the examination of the work at the Office. Attention need 
be called here to only two of these rules, viz., (a) the use of subsidiary 
sheets on which are entered the results of a second set of measure- 
ments of the curves made after, and quite independently of, the first set, 
and with a difierent scale, the two sets oi raeasui'ements being after- 
wards compared together, and any differences found inquired into and set 
right ; and (b) the re-measurements of the curve made by the assistants 
at the Meteorological Office, and which always amounts to 40, and in 
doubtful cases to many more, per month, for each element. The 
attention of the observers is always drawn to such errors as may be 
detected, and to any failures in the continuity of the curves arising nrom 
failure of the light, stoppage of the clock, defective photography, faulty 
action of the wet-bulb thermometer, &c. ; a report containing the 
results of the examination of each Observatory being also submitted to 
the Council periodically. The curves- and tabulations are eventually 
bound and stored in the Office. 



AppeTidix X VI. l(>o 

In oonnezion with this work should be menttoned the general watch ^^l^f'^^''* 
which has to be kept over the working of the observaUmes and of the obwrratoiy 
instruments, not onlj to secure uniformitj amongst them and observance ^^^^ 
of rules, but also to guard against small changes which are liable to 
occur at certain times, espedallj with the thermographs, and which maj 
affect the scale- values of the instrument or the datum lines used for the 
tabulation of the curves. About twice a year this work calls for special 
examination, entailing some considerable time and occasionally the 
engraving of new scales for measuring the curves. 

The photographic curves are also used in the harmonic analyser ; and Harmonic 
for this purpose the barograms require a slight special preparation. Miaiyner. 

Method of dealing with the Numerical Results from the 

Self-becobding Obsebvatobies. 

In dealing with the tabulations the first step is to go over the sheeU Interpoktioni. 
and fill up by interpolation, wherever possible, any gaps or breaks in the 
continuity of the record. 

The recoM having been made as complete as possible, the daily, five- sieuit. 
daily, and monthly means of the barometer and of the dry-bulb and wet- 
bulb thermometers are deduced. 

The hourly vapour tension is then computed by an expansion of Vapour tension. 
Glaisher's Hygrometrical Tables, prepared in the Office, and Uie work is 
independently checked. 

A copy is next prepared of the above-mentioned hourly measurements nouriyBeadingi 
of the barometer, dry -bulb and wet-bulb thermometers, wind and rain 
curves, and of the computed values of vapour tension. To these are 
added the daily means of the three first-mentioned elements, the extremes 
and daily range of pressure and temperature, and the daily totals of 
rainfall, and the whole series is printed and published under the title of 
^^ Hourly readings from the self-recording Instruments at the Fonr 
** Observatories under the Meteorological Council." 

To ensure accuracy the sheets are read over in proof with the 
original measurements of the curves. The interpolated readings are 
printed in italic type, but no distinguishing mark is affixed to means 
which are partly based on them. When the gap in the record is too 
long to be dealt with by an interpolation of the missing hourly readings, 
the mean for the day is obtained either from the maximum and mini- 
mum readings for the day, or by an interpolation from the adjacent 
daily means, and the result thus obtained is printed as an i^proximation. 

The five-daily, monthly, and annual means, together with the absolute ^nn»»l Table*, 
extremes of pressure and temperature for each month, are printed as 
part of the '^ Hourly Headings." The tables are repeated in French 
measures. 

The gale tables printed in the text of the Quarterly Weather Report, SSlS^"** 
which show the extent, duration, and decree of severity of all the weatherBeporti 
stronger gales, are prepared from the tabulations of the anemograms ^$19 tables. 
received from the self-reoording observatories, together with those 
received from the extra anemographic stations. 

II. — Anemographic Stations at which the Wind is recorded 

continuously. 

The anemograms received from the stations enumerated on pages 108 
et seq. are regularly examined and tabulated in the Office, and the sheets 
bound up in volumes. Besides special inquiries on legal and other points 

E 6S479. H 
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that from time to time arise, and in which these docmnents are of high 
importance, the tabulations are always employed in the preparation of 
the summary of weather and gale tables for the Quarterly Weather 
Report. They are also regularly used in the checking of the Storm 
Warnings issued by the Office. 



III. — Land Stations of the Second Order. 



Origin and 
proorressof 
system. 



New itations. 



Ever since the year 1866 returns of more or less completeness have 
been received from land stations in the United Kingdom. In that year 
there was only one station, but by 1871 the number had increased to 
15, and five years later to 49, including 14 stations belonging to the 
Koyal Meteorological Society, copies of the returns from which were 
sent to the Office under a special arrangement with the Society. 

At the end of the present year the total number of stations was 97, 
including 17 belonging to the JKoyal Meteorological Society and 1^ 
belonging to the Scottish Meteorological Society. 

This is an increase of 20 stations as compared with the previous year^ 
which is mainly due to the fresh arrangement mentioned on page 19. 

It must, however, be observed that while this number is exclusive of 
the self-recording observatories and of the anemographic stations, it in- 
cludes several others from which only verj' scanty information is received. 

The stations are distributed as follows : 43 in England, 4 in Wales, 
26 in Scotland, and 24 in Ireland. 

The methods followed with regard to the examination and publishing 
of these returns have been fully detailed in previous reports, and need 
not now be repeated. The oi^y changes introduced into the volume at 
present in hand, namely, that for 1886, refer to the barometer readings, 
which are for the first time given at station-level instead of beiug re- 
duced to the mean sea-level ; and to the humidity, where the depression 
of the wet-bulb is now shown, the international forms A and B being 
modified accordingly. 

This volume (1886) will contain returns from 66 stations, a larger 
number than has been included in any volume that has preceded it. 

Arrangements have been made under which it is hoped that the 
arrears of this publication will be rapidly reduced. 

Reports from 11 of the Irish stations are regularly supplied to the 
Hegistrnr-Gcuernl for Ireland for his Weekly and Quarterly Returns. 

When an application for the adoption of a new station is received, a 
schedule is forwarde<l to the observer containing a series of questions as 
to the outfit of the station, the exposure of the instruments, and the 
influence likely to be exerted on their indications by surrounding objects, 
such as houses and trees. Only mercurial barometers are accepted, and 
only such as have been duly verified. All thermomet-ers must have been 
tested at Kew. A plan of the station, showing the positions of the 
instruments with regard to neighbouring objects, is also required. 

On the return of this schedule the answers are considered, and, 
where necessary, alterations are advised. 

If, however, the existing arrangements are satisfactory, tables for 
reducing the barometer readings to 32° Fahi*enheit at mean sea level are 
prepared and duplicates sent to the observer, together with a set of 
Hygrometrical Tables, and a copy of " Instructions in the Use of 
Meteorological Instruments." 
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The first returns Iutb compared a^^ examined with special care, and a 
report of the result of the examination is forwarded to the observer, 
with instructions how best to improve and complete the returns. 

There are still many parts of the British Islands very poorly repre- 
ented by the existing stations, and any information for these districts 
would be valuable. 

The daily records of sunshine which are now received from 39 Sunshine 
Stations in the British Islands are examined generally to guard against ''®*^'^'" 
accidental changes in the adjustment of the instruments. Notes ex- 
plaining any omission or accidental defect are added to the cards if 
required, and after their receipt has been acknowledged, they are duly 
stamped and dated and then stored in the Ofiice. 

A tabulation of these curves is published as part of the Weekly Weekly totaii. 
Weather Report, mentioned iu Appendix VIII., and for those stations 
which are also Stations of the Second Order the monthly totals of bright 
sunshine in hours, together with the percentage of its possible duration, 
are pubb'shed as Part IV. of *' Returns from Stations of the Second 
Order.*' A table showing the daily amount of sunshine at Bunhill Row, 
one of the London stations, is also prepared quarterly for the Royal 
Meteorological Society. 

Inspbction. 

The Stations of the Second Order are regularly inspected, the atten- 
tion of the inspector being directed by the Office to any special point 
which may require investigation. 

IV. — Telegraphic Reporting SiaUons, 

Full particulars relating to these stations, the information received 
from them, and the method of dealing with that information, will be 
found in Appendix VII. to the Report for the year 1888-9. A 
paragraph in that Appendix (p. 60) explains the use that is made of the 
monthly schedules sent in by the observers. 

V. — Extra Stations, 

No returns from Stations of the Fiflh Class are published by the 
Office, but some of them are regularly used in the checking of the 
Storm Warnings, and all are available for any special investigation that 
may be taken up. 

The rainfall values at these stations are, however, copied and supplied 
to Mr. Symons, F.R.S.9 for publication iu << British Rainfall" 
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APPENDIX XVIII. 

AOCK8SION8 TO THB LtBBABT DURING THX YbAR BKDINO 

8l8T March 189a 

II Aber c romtaTi Hon. R. — On Meldmm'i roles for handUng ships in the 
hurricanes of the »oathem Indian Ooean ; with researches on the nature of hunieaaea 
generallj. la. 81^. {Jamrm, Scott, Meteor, Soc,, 3rd eer. No, yi.) 

* Seas and skies in many latitudes or wanderings in seaieh of weather. 

8<*. London, 1888. 

II Aitkon, J. — On improTements in the apparatus for counting the dust particles 
in the atmosphere. Parts i. and ii. 8*>. (Ptoc, B, Soe. Edinb,, xtI., 1889, p. 18ft.) 

Algiers, Serrice Central Kitiordlogiqiie de TAlgirie.— Bulletin mensuel. 

1888, Jan. — Dec sm. ^. s.l.e.a. 

CAlgiers, Serrice lUtforologiaue du GoaTemement CWnfaal de 

rAlgerie.] —Bulletin mAt^nd<^qQe der Algeria. 1889, Jan. 1 — ^Dec. 81. oblong 
sm. f. Sheets. 

(Allahabad, Meteorological Office.)— AdministratioB report of the Meteoro- 
logical Reporter to GoTemment, North* Western Prorinces and Ondh, for the year 
1888-89. sm. f». s.Le.a. 

[ ] Brief sketch of the meteorology of the North- Western Provinces, 

Oudh and Eastern Bijpntana, for the year 1888. sm. ^. sJ.e.a. 

* Allaily.W. — Weather wisdom from January to December. Wherein will be 
found much'that is curious, entertaining, and instructive, sm. 8*. London, [1889.] 

Altitudes, Table of. sm. 8*. Sheet. 

American Meteorological JoumaL— A monthly review of meteorokMnr, 

medical climatology, and geography. Edited by ][. W. Harrington uid A. Ii. 
SotclL Vol. v., 1888-1889. la. 8*. Ann Arbor, s.a. 

Amsterdam, Son. KederlandBch Aardnjkiknndig Oenootschap.— 

Tijdschrift . . . onder redactie van (J. ][. Xan en J. MuC, A. TimmemuUL 
Tweede serie. Deel vi Meer nitgebreide artikelen. 8*. Leiden, 1889. 

— ^ Tydschrift . . . onder redactie van C. K. Kan en 

J. £. C A. Timmerman. Tweede serie. Deel vi. Verslagen en aardrijksknn- 
dige mededeelingen. 8®. Leiden, 1889. 

I! AngOt, A. — fitude sur la marche diume du barom^tre. la. 4*. (zbtn. Bureau 
centr, miieor, France^ 1887, L, p. B. S87.) * 

Arata, F. H. — EI clima y las oondiciones higi^cas de la cindad de Buenos 
Aires, la. 8«. Bueuos Aires, 1889. 

AngaBtin, F. — UntersuchuMen uber die Temperatur von Prag. la. 8». 
ISitzungab, k, hdhm. Gesellech. Wieeenach, math.-naturw. CI,, 1889, Bd, ii., p. 857.} 

Avignon, CommiBaion MMorologiqne du Dipartement de VauclnBe.— 

Compte-rendu pour I'annte 1888. sm. f?. 8J.ejL 

Axambuja, 0. A. de. — Annnario da Provincia de Bio Grande do Snl para os 
annos de 1889 e 1890. S vols. sm. 8<*. Porto Alegre, 1888-89. 

* II Barber, 8. — ^The outline of cloud forms: the electric cumulus, anvil cloud, 
and rain-ball. b®. (Po/>. Sc, Bev^ t year^ p. 859.) 

Batavia, Magnetical and Keteordlogical Obserratory.— Observations. 

. . . PublisheoT under the direction of Dr. J. F. Van der Stok. VoL zl» 
1888. f>. BaUvia, 1889. 



Non.— Books marked * have been aoquiied bv porohase; the others an donations from 
institutions, societies, or authors. Those marked are eioerpt papers, extra eopies of which 
bave been separately printed. 

In some cases additional publications have been recdvod besides tboso specified* but onlj 
completed volumes or years sm Rhren here. 
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Batavia* Obserratorinm. — Regenwaarnemingen in NederUndflch-IndiS. 
Tieiide Jaarg. 1888. Door J. P. Van der Stok. 8«. Batavia, 1889. 

Title page and prefiice in the English language also. 

II Bayard, F. C. — Tables and diagrasM iUnstrating the diarnal range of baro* 
metric pressure in the British Isles during the years 1876-1880. Calculated from 
the records of nine meteorologieal obserratories in G^reat Britain and Ireland, la. 
4«. (QmotI. Weather Rep., 1880, Part l, App. iii. p. [19].) 

II Bobber* W. J. van. — Abhai^iffkeit der Starke des Unterwindes yon der Un- 
terlage. la. 8*^, {Ann. Hydr. mar. Meteor., 1889, 2?et.) 

* — Lehrbttoh der Meteorologie fur Studierende nod turn G^ebraoche in der 
Fraxb. la. 8«. Stuttgart, 1890 [1889]. 

* II Bec^uerel, [A. C] — Recherchessnrles causes del' Aectricit^atmosph^rique 
et terrestre et sur tes effetfi ehimtques produits en Terta d'aetions lentes avec ou 
sans le concours des forces ^lectriques. 4°. (Mim. acctd. sc, Paris, xxvii., 2* 
partie, 1856, p. 158.) 

* II — — — Becherches sur la temperature de I'air ao Nord, au Midi loin et prds 
des arbret. 4<*. IM^m. acad. sc.. Pane, xxxiL, p. 893.] 

* II De la temperature moyenne d*un lieu, et des difficult^s que pr6ten1e 

sa determination. 3* memcire. 4°. [_Mim. acad. sc, Paris, xxxil., p. 495.] 

* 11 [ ] De la temperature de I'air k 6 heures da matin et an lerer dn soleil. 
4* mem. 4^^. [Af^m. acad. sc., Paris, xxxii., p. 537.] 

* 11 ' De la temperature de I'air dam let coaches atmospheriques voislnes du 
n'A. 5* mem. 4^ [Jlf^. ocodL jc.. Pom, xxxii., p. 555.] 

* II -*— I>e la temperature de I'air et de celle des couches superficielles de 
la terre. 6* mem. 4^. {Mim. acad. sc., Paris, xxxii., p. 599.) 

Sur la temperature de I'air et sea yariations suiTant retat du sol. 



7«me: 



meoL A^. (^Mim. acad. sc, Paris, xxxii., p. 665.) 

* II — — Sur la temperature des couches terrestres au-dessous da sol Jusqu"^ 
86 mMres de profbndeur. 8* mem. 4<^^ (Jdhn. acad, sc., Paris, xxxii., p. 721.) 

* II Note sur la psychrometrie eiectrique. 4«. [Mim. acad, sc., Paris, 

xxxii., p. 569.] 

* II — ^ Memoire sur lea sones d'orages k grAle dans lea departements du 
Loiret, de Loir-et-Cher et de Seine^t-Mame et sur rinfluenoc qu'exercent sor elles 
plaaieurs causes locales. Communique ... 18 noT. 1865. 4*. (Jdim. acad. 
ec.. Pom, xxxy., 1866,/). 689.) 

* |[ Hemoire sur les zones d'orages k g^eie dans les departements d'Eure- 

et-Loir et Loir-ei-Cher. 4^. {Mim. acad. sc., Paris, xxxyi, 1870, p. 83.) 

* 11 ^— Memoire sur les pluies. A^. [3f^ acad, sc, Paris, xxxyi., 1870, 
p. ISl.] 

* II ^— — Becherches sur la cause des phenom^nes lumineux de I'atmosph^re 
et des espaces planetaires, pouyant ayoir nne origine eiectrique. La ... 1 2 
noy. 1872. 4°. (Mim. acak. sc, Paris, xxxyiii., 1878, p. 895.) 

* II I et S. — ^Memoire sur la temperature det sols eouyerts de bas yegetaux 
ou denudes. Lu . . . 6 noy. 1871. 4^. [Mim. acad. se., Paris, xxxyiii., 
1873, p. 251.] 

* jl — Memoire sur la temperature des sols eouyerts de bas 

vegetaux et denudes pendant une saison pluyiense, obsenree syec le thermom^tre 
eiectrique. 4^. [Mim. acad, sc, Paris, xxxyiii., 1873, p. 038.] 

* 1 1 — — Memoire sur la temperature de deux sols semblables, I'un 

deouiii', I'autre convert de gazon, observee avec le the^nom^tre eiectrique pendant 
les annees, 1873-74. Lu . . . 13 fey. 1874 et 29 mars 1875. 2 parts. 4*". 
{M6m. acad. sc, Paris, xl.) 

* II ■ Memoire sur la temperature de I'air h. la surface du sol et de la 

terre jusqu'^ trcnte-six metres de profondeur, ainsi que sur la temperature de denx sols, 
I'un denude, I'autre convert de gazon, pendant les annees 1875-77. Lu . . . . 
1875, 1877, 1878. 8 parts. 4^ {MSm.acad. sc, Paris, xli.) 

For continuation see Becquerd, E. et H. 

* II ■ -.—.—. Observations de temperature faites au Museum d^Histoire 
Natorelle pendant les annees meteoroloflpquea 1875-1877 avec les thermom^tres 
etectriques places sons le sol depuif la suiface jusqu'^ 36 m^es de profondcur ainsi 
que dans I'air au nord et k 20 metres au-dessus du sol. Extrait Mem. acad. sc. 1876- 
78. la. 4^. {Nouv. arch, mus, hist, not., Paris, 2« $Ar., iL, d. 157.) 

For oontinaatioii see Beequerd, E. et H, 
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* H BeOQUMrel, E« et H. — M^moire tur 1ft temptotim de Tair k la surfiuse 
du sol et de la teire juoqu'k trenteHsix metres de profondenr, ainsi que sur la temperature 
de deux solfl, I'iid d^nod^, I'aatre ooavert de gaaon, pendant 1m ann^es 1&78-1880. 
3 parts. 4**, {Mim, acad. sc, Paris, xlii.) 

For preyiotis years see Becquerel, [^A. C] et E. 

* II — — — —^-^ ObsenratioDS de terop^tnre fidtes an Mus^nm d'Hiftoire 
Natorelle pendant lea annfes mit^rologiqnes 1878-1882 avec les thermom^trei 
eiectriques plao6s sons le sol, depuis la surface jasqu*2i 36 metres de pofondenr, 
ainsi qne dans I'air, an nord, et k SO metres aa-dessus do sol. Extnut des M^. 
acad. sc. 1879-83. 4 parts, la. 4**. {Nouv. arch, wnu, hist, nat,, Paris, 2* sMe, 
iii. p. 297 ; It. p, 859 ; v. p, 889 ; Yi. p, 299.) 

For previous years see Becquerel, [A, C] et E. 

Belize. — Sammary of meteorological obserrations at St. Joseph's Observatory 
during the months of Jan. — Dec. 1888-89. 4<». Sheets. (JThe Angeius, Belize, 
iv.-v., 1888-89.) 

II Berg, E. — Di« Oe witter Busslands im Jahie 1886. Der Akademia Toigelegt 
am 7 Nov. 1889. sm. f®. (St. Petersburg), 1890. {Reptrt, Meteor., Bd, ziu., 
No. 5.) 

Berlin, Deutsche meteorolofi:i8clie (^esellschaft— BerHner Zweigvcrein der 

Dentschen meteoTQlogisclieD Qeaellscliafl. SiebeatetVerein^thr, 1890. 8*. Berlin, 
1890. 

hydrographischee Amt dee Beidu-Marine-Amte.— Aiisemeine 

Inhalts-Uebersicht and auafCihrlicliea Sach- and Namen-Begister der Jimrg&nge 
1873-1888 der Annalen der Hydrographie and Maritimen Meteorologie. Ann. der 
Hydr. und mar. Meteor., 1889, Heft yIi. la. 8<>. Berlin, 1889. 

' Annalen der Hydrographie und maritimen Meteorologie. xvii. 

Jahrg. 1889. la. B^. Berlin, s.a. 

Eoxuglidi PreuBBisches meteorol(^clie8 Ingtdtat— Ergebnisse 

der meteorologische Beobaohtangeu im Jahre 1887. ileraosgegebeu von . . • 
W. von Bezold. la. 4«. Berhn, 1889. 

Il Witterung nach den Beobachtongen des kdniglichen meteorolo- 

gischen Instituts. 1889, Jan.— Dec. la. 4**. (^Statist. Korresp.') 

Bibliotlidqiie Universelle [et Berne Snisse]. Archives des sciences 

physiqnes et natnrelles. -Troisi^me periode. Tomes xxi.-xxii. 2 vols. 8^ 
Geneve, 1889. 

II Billwiller, B. — Veigleichende Besoltate der durch Seh&tzung erhaltenen 
Daten iiber den mittleren Bewdlkungsgrad des Himmels and der Aufzcichnungen 
des Sonnenscheinautographen. sm. 8®. (Vierteljahrs. Zihrhernaturf, Gesellsch., 
1888, p. 298.) 

II Birkner, 0. — I^ie wissenschaftlichen Erhebungen xur Wasserkatastrophe in 
der sachsischen Obcrlausitz am 18 Mai 1887. sm. f*. (^Meteor, Zeitschr,, 1889, 
Okt., p. 361.) 

II Spezieller Beriolit fiber die Forsohungen beztlflich der Grewitter- and 

Hagelerschcinungcn w&hreud des Jahres 1887. la. 4°. (Jahrh. k. sacks, meteor. 
Inst., 1887, Anh. 5.) 

* Blanford, H. F. — ^A practical guide to the climates and weather of India, 
Ceylon and Burmuh, and the storms of Indian seas, based chiefly on the publications 
of the Indian Meteorological Department, la. 8°. London, 1889. 



Blodget, L. — Climatology of Pennsylvania, la. 8*. Harrisburg, 1889. (^Ann, 
Rep. Sec. Internal Affairs, Penn., 1888, p. A 107.) 

Bombay. Gk>venmient Observatory. — Magnetical and meteorological obser- 
vations made at the Government Observatory, Bombay, in the year 1887, under 
the direction of C. Chambers and C. Chambers, Jnnior. la. 4<». Bombay, 1889. 

( ) Beport on the condition and proceedings of the Government 

Observatory, Col&ba, for the year which ended with tne 80th June, 1889. f». s.l.e.a. 

Borneo. — Handbook of British North Borneo . . • With an introduction by 
Sir B. AlCOCk. S*'. London, 1886. 

* II Brewster, Sir D. — Beport on the hourly meteorological register kept at 
Leith Fort in the years 1826 and 1827. Bead 19 Feb. 1868. 4°. ITrans, R. Soc. 
Edinb., xxiv., 1 867, p. 851.] 
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BrifbaiiA, Oiief Wtathor Bnrean.— Metaorologieal instrneUoiu by C. L^ 

Wragge. tm, ^. Bntbane, 1889. 

. — »— ■ Meteorological report for 1887. sm. ^. tJ-eJU 

-^— Telegraphic code and tpedal notioe to obtenren. P. (Brinbane, 

B.a.) 

Poft and Tdagraph Departmoit, Xetaorological Braaeh.— 

firisbane obaerratorj, WioEiiam Terrace. Keteorologieal •jmopsi*. 1889, Jan^ 
Dec. f»* Sheeta. 

Table of rainlUl doiiiig the montha Jan.— Dec, 1889. ^. 

Sheets. 

. Weather chart of AnstraUsia. 1889, Jan. 1— Dee. 81. la. f>. 

Sheets. 

Bnusels, ObMrratoire BojaL— Annoaire ... par F. Vdie. 1886- 

1889. 58*-57* Annte. 5 Yols. 18«. Bruxelles, 1885-90. 
Balletm m^tterologiqiie. 1889, Jan. 1— Deo. 81. ^. Sheets. 

Bnohan, A.— K^port on atmospheric cirenlation. See EJmlmryh CkaUmger 
Office, 

BuchareBt, Academia Somamu^Analele. Serie il. Tom. x., 1887-88. 9 
▼ols. 4*. Baeuresci, 1889. 

InstitiLtal Xeteoroloffio al Bomaaiei— Analele . . . de 8. C. 

Hepitas. Tom. iii., 1887. la. 4^ Bncnresei, 1889. 

In the French language also. 

— — ■ Listniotiaai pentm eompanerea telegramelor meteorologice. De 

8. C. Hepites. 8*. Bnetnesei, 1895. 

— Instmctiuni relatire la obserrationile asupra fenomenelor vegeta- 

tiunei si asupra animalelor pcDfru climatologia nnei regioni. la. 8*. Bncnresci 
1886. 

Report asnpra lucrSriior Institntolui Meteorologic in anii 



^ 



MOglC 

18{$6-88. 9nd and 8rd. 2 rols. la. 4". Bueoresei, 1888-89. {Anal, Intt. MeUor. 
Boman,, Tom, I, ii., 1886, 1887.) 

In the French langaoge also. 

* Buihelly B.— Iwentj-fire years' rainikll in Wirrall, North- West Cheshire, 
la. 8*. Chester, 1889. 

Bnain, [P.]— Qnelqaes considtetions ffen^rales sor lev cartes du temps et 
spdcialement sur les types isobariqoes en Itidie. la. 8®. {Anoe, /ran^, aoame. 9C,, 
Congrh de Namcy, 1886.) 

II P. — ^Le temperaturs nell' Emilia, nella Lombaidia e nel Yeneto. 4*. 

Bologna, 1888. (Ifmi. R, Acead, Se, Isi, Bologna^ eerie iv., Tom ix., 1888, 
p, 431.) 

II Salle prediaoni del tempo. U. 8^ Roma, 1888. (AtV. Mttritt., 

1888, Marzo.) 

II Le temperature in Italia, sm. f>. Torino, 1889. IBoll, Mens, Oeeerv, 

Centr. MoneaUeri, Ser, ii., vol. is., N, 4, 9, 10.] 

(Cakuttai XeteorolOffical OffiC6| BengaL) — Administration report of the 
meteorological Reporter to the GoTemment of Bengal for the year 1888-89. sm. ^. 
B.i.6.a. 

[ ] Bay of Bengal weather Chart. 1889, Jan. 1— Dec. 81. sm. f^. 

Sheets. 

— ^ Bengal daily weather report. 188P. sm. f». Sheets. 

These reports are only published during the rainy season. 

(— ) Meteorological and rainfall table of the Province of Bengal for 

the weeks ending January 4, 1889, to January 8, 1890. f^. Sheets. 

- Meteorological and rain&ll table of the Prorince of Bengal for 

the months of January to December 1889, with annual tables, sm. P, 

■ Meteorological summary of the monsoon period of 1889. sm. K 

s.l.e.a. 

[Calcuttay Xeteorologioal Office, India.]— Beport on the meteondogy of 

India in 1887. By J. EliOt. 18th year. ^. Calcutta, 1889. 

■ Results of the meteorological obserrations taken at the Alipore 

Obserratory from 30th Dec 1888 to 4th Jan. 1890. sm. f>. Sheets. 
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Calcutta, Xeteorological Office, India.— Abstract of the resulu of meteoro- 
logieal obserrattoDS taken at the Anpore Obsenratoix in the montba of Jan.— 
Dec 1889. em. f». Sheets. 

■ Besalti of the barometrical and thermometrical obterrations 

taken at the Meteorological Office, Cbowringhee, froin 80th December 1888 to 
4th January 1890. am. f*. Sheets. 

Abstraet of the resalts of the barometric and thermometrio obser- 

Tations taken at the Meteorological Office, Cbowringhee. 1889, Jan. — Dec. sm.f>. 
Sheets. 

[— — ] Indian dafly weather report 1889, Jan. 1 — Dec. 31. f>. 

Sheets. 

[ ] Mefeorologieal obserrations recorded at seven stations in India 

in the year 1888, corrected and reduced. Published . . . under the direction 
of H. F. Blanford. t*, Calcutta, 1889. 

[ ] Preliminary report on the meteorology for the year 1888, pre- 
pared in the Meteorological Office, GoTemment of India. ^. (Simla, 1889.) 

[ ] Report on the administration of the meteorological department 

of the Qoyemment of India in 1888-89. f*. s.Le.a. 

'* Calliope," (HJCJ3.) at Apia, Samoa, BCaroh SO, 1889. Report of proeead* 

ings. sm. f>. London, 1889. 

Report of the hurricane at Samoa on the ICth March 1889, in 

continuation of parliamentary paper No. 5738 of 1889. sm. t*. London, 1889. 

Cambridge (lEass.^, Astronomical Obserratory of Harvard College- 
Annals of the astronomical observatory of Harvard College. Vol. xx., Parts i. and 
iL Observations made at the Blue Hill meteorological observatory, Massachusetts, 
U.S.A., in the years 1887 and 1888 . . . under the direction of A. L. Botch. 
S vols. la. 4*. Cambridge, 1889. 

New England Keteorolofi^ical Sodetsr.— Bulletin. 1889, Jan.-* 

Dec. No8. 51-62. 4^ s.l.e.a. 

Cambridge FhiloeopMcal Society* — Proceedings. Vol. vl,, 1886-89. 8*. 

Cambridge, 1889. 

II Canine, V. — ^11 clima di Napoli. (Da osservaaioni meteorologiche fatte nel 
R. Osservatorio astronomico di Capodimonte.) 1881-1887. vm.t*. Roma, 1889. 
{AnndL, Uff, Cenir. Meteor, e Geodinam,, In., 1887, Parte i.) 

Cape Town, Xeteorological Commiaaion, Cape of GhNxL Hope.— Report 

... for the year 1888. sm. f*. Cape Town, 1889. 

CarlBmhe, Centralbnrean fUr Meteorolofiie nnd Hvdrographie im 

GrOMbenonhnm Baden. — Deutsches meteorologisches Jahrbuch fOr 1888. 
Gffossheraogtnum Baden. Die Ergebntsse der meteorologischen BeoUaclitungen im 
Jahre 1888. Bearbeitet von Ch. SchultheiBS. la. 4^ Karlsruhe, 1889. 

[ Centralbnrean ftbr Heteorologie nnd Hydrograpbie.]— Ergeb- 

nisse der Beobachtungen der meteorologischen Stationen des Groishersoffthums 
Baden im Jahre 1887. Nach den Angaben der meteorologischen Centrautation- 
Karlsruhc. la. S**. {Statist. Jahrb. Grossh, Baden, 1887.) 

Uebersicht der -Krgebnisse der an den badi^ehen meteorolo- 



gischen Stationen angestellten Beobachtungen, nebst V^assersstandKaufzeichnungen 
an den wichtigsten Hauptpegein des Rheins. 1889, Jan.— Dec. f>. Sheets. 

Cela, J. B. R. de. — Restimen de las observaciones meteoroldgicas bcchas en la 
cstaci6n de Vilafranca del Panades durante el segundo semtstre del ano, 1888. 
6». Vilafranca, 1899. 

The first half of 1888 not published. 

* Cbappell, E. — Voyage of His Majesty's ship ** Rosamond " to Newibondland 
and the southern coast of Labrador, la. 8^. London, 1818. 

Cbenmitz, K S&cbeiscbeB meteorologiachei InstLtat^Deutsches meteoro- 

ogisches Jahrbuch fur 1887, 1888. Beobacntungs-System des Konigreiches Sach- 
sen. 2 vols. la. 4«. Chemnitz, 1888-89. 

II [Cbristie, W. H. ]L]-7Areas of facnla and sun-spots, compared with 
diurnal ranges of magnetic declination, horizontal force, and vertical force, as ob- 
served at the Royal Observatory, Greenwich, in the years 1878 to 1 888. S^, {ManikL 
Not. R, AmIt. Soe., L^ iVb. I.) 
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Christie, W. H. IL — Collected resaltfl of the photographic measure.? of son- 
spots mflde from the Grecnvrich series of photographs, commencing with the year 
1874. (With remarks bj W. EUis on the comparison of magnetic vari ttions with 
sun.spot variations. Bead before the B. Astr. Soe., May 10, 1889.) 8**. (^Obser- 
vatory, xii., 1889, p. 234.) 

II [ ] Mean daily area of sun-spots for each degree of solar latitude 

for each year from 1874 to 1888, as measured on photographs at the Boyal Observa- 
tory, Greenwich. 8«. {MonthL Not. R. Astr, Soc, L,, No, 1.) 

** Ciel et Terre. — Bevue populaire d'astronomie, de m^t^rologie, et de physique 
du globe. 2« s6rie, ann6e v. ; I'' Mars 1889—16 F6vrier 1890. 8^ Bruxelles, 8.a. 

Coimbra, Observatorio meteorologico e magnetico da IJniverBidade.*- 

Observa^oes meteorologicas feitus ... no anno oe 1888. f^. Coimbra, 1889. 



k 



Colladon, D. — Sur la dur^ de I'^clair. 4°. {Ompt, rend, acad, te., eix,, 

1889.) 

ij Colombo, Surveyor General's Office. — Beport on the meteorology of 

Ceylon for 1888. By P. C. H. Qarke. sm* ^' (^Ceylon Admimttr. Pep., 1888, 
part ii., p. 35 B.) 

__ Besults of meteorological observations m Ceylon during the 

months of January to December 1889. f'. Sheets. (^Suppl^ to the CtyUm Gov, 
Gazette, 1889-90.) 

Combe, J. — ^Meteorological diagrams illustration the temperature of sea and air 
over a period of nine years, 1859-1867, and shewmg the intimate connection and 
beneficial influence of the tidal waters in Torbay for maintaining the mild and 
equable climate of Torquay. la. f^. s.Le.a. 

II Contarino, F. — ^Nota sulle acque sotterranee della oitti di Napoli. sm. f«. 
iMel, suite Fognatura d, eitta di Napoli, 1888, Ott,) 

II — _ Nota sulle registnueioni del pluviografo Bichard negli anni 

1886 e 1887, e sulla loro applieasione al caloolo del regime idranlioo dei collettori 
alto c medio della fognatura della citti di Napoli. sm. f. (^Relaz, tuU§ Fognatura 
d, Citta di Napoli, 1888, Ott.) 

* II Cooper|J. T. — Description of a hydropneumatic baroscope, la. 4*. London, 
1839. {Phil. Trans., 1889, part ii., p. 425.) 

Copenhagen, Dansk Meteorologisk Institnt. — Bulletin m^^rologique da 

Nord, public par les Institnts m^t^rologiques de Norv^ge, de Danemark et de 
SuMc. Ann^e 1889. Oblong 8<*. Copenhague, s.a. 

— ^ MaanedsoverrigtoTerVeJrforholdene. 1889, Jan.— Dec. f*. 

' Meteorologisk Aarbog. 1885-1887. 8 toIs., f*. Ej^benhaTo,. 

1886-88. 

In the French language also. 

Institnt MitforologiqnC del Danemark.— Expteration Internationale 

des regions arctigues. 1882-83. Expedition Danoise. Obserrations faites k 
Godthaab. Tome ii., ii« Livr. sm. f <». Copenhague^ 1 889. 

Eongelige Danske Videnskabemes Selskab.— Oyersigt orer det 

. . , . Forhandiinger og dets Medlemmers Arbejder i Airet. 1887. Uu 8^ 
Kj^benhavn, 1888-89. 

Copenhagen nnd Hambnrg; D&niscbes meteorologisches Institnt 

nnd jDentSChe Seewarte. — T&gliche synoptische Wetterkarren fUr den nord- 
atlantischen Ozean und die anliegenden Theile der Kontinente. Drittes und Yiertea 
Quart, Juni — Vor. 1885. 2 vols. f>. Copenhague et Hambourg, 1888-89. 

In the French language also. 

* Cowe, Bey. J. — Tbe meteorological register kept at Sunbnry Vicarage, Middle- 
sex, by the Bev. J. Cowe. 1795 to 1839. Beproduced, by permission, from the 
original MS. in the Jenyns Library, B. Lit. and Sc. Inst., Bath ; and printed fbr 
Subscribers only. f>. London, 1889. 

II Cracow, C. JL Akademii nmicjftnosci w Krakowie.7-Materyjaly do 

klimatografii GkUicyi sebrane pnsez sekcyo meteorologicina komisyi fizyogmficnuj. 

1888. &.8«. Erak<$w, 1889. iOdbitekze Sprawozd. Kom. flzyogr.) 

-^— — E. E. Stemwarte in Erakan.— Meteorologische Beobachtongen. 

1889, Jan. — Dec., and Besults. la. 8^ Sheets. 

Croydon, Hicrosoopical and Natnral Histoxy dnb.— [Daily nunfiOl at 

stations in Kent and Surrey.] 1889, Jan.—Dec. 4°. Sheets. 

Dayis, G. G. — Ligeros apuntes sobre el clima de la Bep6blicm ArgentinA. 4^ 
Buenos Aires, 1889. 
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II Davis, W. M. — The phyrical features of New EngUmd. Two ehapten on the 
physical geography and the climate of New England, la. 8*. Cambridge, Mass.^ 
1888. (/Vom Introd. to the Butterfliea of New Engl,, by 8. H, Scudder.) 

I! ■ Some American contrihationa to meteorology. A lecture delivered 

before the Franklin Inst., Not. 19, 1888. la. 8^ {Joum, FrankL Inst., Pkilad. 
cxxvii., 1889, Feh.—Mch.) 

II Davis, W. H., and Cnrry^ C. E.— Eerrel's convectional theory of tornadoes 
la. 8°. (^Amer. Meteor. Joum., vi., 1889-90, pp, 337, 418, 448.) 

* II Davy, J. — Notice of an unusual fall of rain in the Lake Diatrict, in January 
1829. Read 4 Apl. 1859. 4°. \_Trans, R. Soc. Edinb., xxii., 1861, p. 41.) 

[Dehra Dnn, Surveyor General of India.]— General report on the opera- 

tions of the Survey of India Department . . . during 1887-88. Prepared 
under the direction of Colonel H. R. Thnillier. sm. f. Calcutta, 1889. 

Ii Denza, F. — I terremotJ di Novembre e di Dicembre 1887 in Italia, hi ."«'. 
lorino, 1888. {Boll. Mens. Otserv. MoncaHeri, ierie ii., viii., N, \ e 2.) 

I primi eultori italiani dell* aeronautica. 8®. Torino, 1889. 



(^Ateneo Religioso.) 

- La inclinazione magnetica a Torino e nei dintomi. la. 8<*. 



Torino, 1889. {Att. R. Accad. Sc. Torino, xxiv.; 

I-e valanghe degli invemi 1885 e 1888. 8». Torino, 1889. 

{Boll. Club. Alp. Ital., xxii.. N. 65.) 

II Dickson. H. N.— The temperature of the aurface of the sea on the east coast 
of Scotland, la. 8**. [Jbiini. Scott. Meteor. Soc.] 

Proof copy. 

Dove, K. — Kultnrzonen von Nord-Abessinien. Erg&nxungs. No. 97 au Peter- 
manuB Mitteil. A<». Gotha, 1890. 

Dublin, Gtoneral Register Office.— Quarterly retoms of the marriagea, births, 
and deaths registered in . . . Ireland ; . . . . 1889. lst~-4th quarters. 
Nos. 101-104. la. 8». Dublin, 1889-90. 



Weekly returns of births and deaths in Dublin (including its 

saburban districts), and in fiHeen of the principal urban sanitary districts in 
Ireland, 1889. Vol. xxvi. la. 8°. Dublin, 1890. 



Royal Irish Academy.— Proceedings. 2nd series, vol. iv. Science. 

8*». Dublin. 1884-88. 

[Eberswalde, Hauptstation des forstlichen Versnchswesen in Prens- 

sen.^ — Beobachtungs-Ligebnisse der von den forstlichen Versuchsanstalten des 
Kdnigreichs Preussen, des Hersogthums Braunschweig, der thiiringischen Staaten, 
der Reichslande und dem Landesdirectorium der Provios Hannover eingerichteten 
forstlich-meteorologiachen Stationen. Herausgegeben von A. MUttri^ Ftlnf- 
zehnter Jahrg. 1889, Jan. — Dec. 8®. Berlin, s.a. 

[ ] Jahrcsbericht iiber die Beobachtungs-Ergebnisse der von den 

forstlichen Versuchsaostaltcn des Kdnigreichs Preussen, des Kdnigreichs Wiirttem- 
berg, des Herzogthuros Braunschweig, der thuringischen Staaten, der Reichslande 
und dem Landesdirectorium der Provinz Hannover eingerichteten forstlich-meteoro- 
logischen Stationen. Herausgegeben von Dr. A. Httttrich. xiv., Jahrg., 1888. 
8°. Beriin, 1889. 

Edinbnrgh, Challenger Office.—Report on the scientific results of the voyage 
of H.M.8. "Challenger^* during the years 1873-76 .... Physics and 
Chemistry. Vol. ii.. Part t. Report on atmospheric circulation by A. BuduUL 
la. 4<>. London, 1889. 

Scottish Meteorological Society.—Joumal. 3rd series, vol. vLi. 

la. S*'. Edinburgh, 1889. 

Egeson, C. — Climatological charts of Australia for July, 1889. 4^ Sheet. 

I^geson's weather system of sun-spot causality, being original researches 

in solar and terrestrial meteorology. 8<*. Sydney, 1889. 

BainfUl map of New Sooth Wales, fttmi Kay 1 to June 11, 1889, com* 

piled from official records. f>. Sheets. (TAe Pa$totali*tf May 10 — June 14, 
18i^9.) 

Remarks on the weather. Some features of the Auatralian climate. 

Diminishing the rainfiilL Meteorological miscellany. 3 articles. Some causes of 
droughts and floods. A retrospect and forecast. ^ Sheets. (^TK^ PattoralUL 
Sydmey, May 10— Jmm U, 1889.) 
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EgeBOn, C.— The daily area of rainfi^ in New Sonth Walei for April, liaj, and 
Jnne 1889. la. 8*. Sheet. 

\\ Ekholm. N. — Snr la ohalear latente de vaporiBation de I'eaa et la chaleor 
micaSique deTeau liqaide. 8». Stockholm, 1889. (JT. Sveitika V^t.-Akad. HdndL, 
Bd. IB, A/d. I, No. 6.) 

Smden,Hatiirfor8chendeGe8ell8chaft.'--Jalire8bericht 7Sand7S. 1886- 

88. 8^ Emden, 1889. 

England and Wales. — Map showing lines of equal magnetic declination for 
the year 1890. Suppl. to «* Colliery Guardian," 1890, Jan. 3. la. 4*. Sheet 

* EvanSi F. J.| and SmitlL A. — Admiralty manual for the deviationa of the 
compass. 5th edition, la. 8^. London, 1882. 

* II Everett^ J. D. — investigation df an expression for the mean tompecature of 
a stratum of soil, in terms of the time of year. Bead 8 Feh. 1862. 4*. [TVaiu. 
B. Soc. Edinb., xxiii., 1864, p. 21.] 

Falmouth, Boyal Cornwall Folyteclinic Society.— Annual report, 1888. 

56th. 8*. Falmouth, [1889.] 

* Farr, W. — A medical guide to Nice ; containing every information necessary 
to the invalid and resident stranger. With separate remarks on all those diseases 
to which its climate in calculated to prove injurious or beneficial, especially consump- 
lion and scrofula. Also observations on the climate of Bagn^res de Bigorre, as the 
most eligible summer residence for consumptive patients. 8*. London, 1841. 

* Ferrel| W. — A popnlar treatise on the winds : comprising the general motions 
of the atmosphere, monsoons, cyclones, tornadoes, watenpont*, hailstorms, etc., etc. 
la. 8». New York, 1889. 



Jf A. Qt. — A directory for the navigation of the Indian Archipelago, and 
the Coast of China, from the Straits of Malacca and Sanda, and the Passages east 
of Java, to Canton, Shanghai, the Yellow Sea, and Korea, with descriptiona of • the 
winds, monsoons and currents, and general instructions for the variona channels, 
harbours, etc. 8rd edition, la. 8^ LfOndon, 1889. 

Finemani C. G. — Spegelnefoskopet och dess anvindning vid molnobservationer. 
8«. Stockholm, 1889. 

II Fines, — . — Revue climatologique, m6t^orologique, agricole et sanitaire de 
I'ann^ 1888 k Perpignau. 4«. [Bail. miUor, P^.-Orient^ xvii., 1888, p. 82.] 

Finme, K. K. Karine-Akademie. — Meteorologische Beobachtungen. 1889, 
Jan. — Dec, and Besults. la. 8«. Sheets. 

II Yogs at sea. h. Sheet. {Liverpool J own. Commerce, 1888, Oct, IS.) 

* II Forbes. J. D. — Account of a thermometrical register kept at Dunfermline by 
the Rev. U. Ifeigus, from 1799 till 1837, with the principal resolfs. Re«d 6 Mch. 
1860. 4^ [Trans, B, Soc, Bdinb,, xxii., 1861, p. 857.] 

II Fox, W.Ii«~ Meteorological tables for West Cornwall and the Scilly Islands, 
also additional meteorological tables for Falmouth, for the year 1888, with notes. 
8». {Ann. Bep. B, Comw. Polyt. Soc,^ 1888.) 

Frankfurt am EEain, Physikalisclier VereuL^-Jahresbericht ... fur 

das Rechhungsjahr 1887-1888. 8^ I<>ankftirt a/M., 1889. 

* Fritz, H. — Die wichtigsten periodischen Erscheinongen der Meteorologie imd 
Kosmologie. Internat.wissensch.Bibl. Ixviii. Bd. sm. 8**. Leipsig, 1889. 



(Gkirde, V., Holm, G. oe Crone, C.)— Magnetiske Observationer, Nordlys- 
lagttaj^elser og Vandstands-Maalinger. 1883-85. la. 8^ Kj^benhavn, 1888. 
(^Meddelelaer om Gr^nland, ix., p, 818.) 

II Gasparis, A. de. — Discussione e confironto con gU anni ptecedenti dei valori 
meteorici ottenuti durante Tanno 1888 nella Specola di Capodimonte. la. 4*. CBend, 
B. Accad, Se. FtM. Mai,^ Fomc 2«, 1889, Feb.) 

Geneva, Sociiti de G^ographie de Gendre.— Le Globe. Journal g^ogra- 

phique. Tome xxviii. Quatriimo s^rie. Tome viii. 8*. Geneve, 1889. 

* Geographisches Jahrbnch. Begriindet 1866 dnrch E. Behm. Heraosge- 
geben von Si Wagner. Bd. viii.-x., 1880-84. 8 vols. sm. 4<». xi.-xii., 1887-88. 
2 vohi. 8^ Gotba, 1881-88. 

* Gibeme, A. — ^The ocean of air. Meteorology for beginners. With a prefiice 
by Bev. C. Pritch&rd. Km*. 8*. London, 1890 [1889.] 
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^bson, J. — Report on obsenratioos reUtinf^ to the pbyBics and chemistry of the 
^orth Sea during 1888 and 1889, and inclading a review of the analytical work 
3iitherto undertaken for the Fishery Board for Scotland, la. S^'. (Jth Ann, Hep, 
Fish, Board Scotland, 1888, paW iii.,;». 409.) 

• Glaisher, J.— Travels in the air, by J. Glaiflher, C. Flammarion. W. De 

JonvieUe, and Q, TiSSandier. Edited by J. Qlalsher. Second ana revised 
eilition. la. 8«. London, 1871. 



Glyde, E. E. — AbRtract of meteorological observations made at Kirkham, 
Babbacombe, Torquay, during the year 1889. f». Sheet. (^Reprinted from the 
Torquay Directory,) 

Gonzalez, B. G.—HeHumen de 11 anos de observaciones meteorologicas en cl 
Colegio del Estado de Puubla. 4^ Puebla, 1889. 

(Grant. R.) — Analysis of the results of meteorological observations mnde with 
self-recording instruments at the Glasgow University Observatory in the year 1888. 
S". Glasgow. 1889. 

Gratz, natnrwissenscliaftlicher Verein flir Steiermark.— Mittheilungcn. 

Jahrg. 1S88. la. 8» Graz, 1889. 



Greenland. — Observations m^tuorologiques et nautiques faites k Ncnnortalik 
et a Anginagsalik par les membres de Texpcdition de M. le Capitaiue G. Holm \,oi\T 
explorer la cdte est da Greenland. 1883-85. la. 4*^. [Exploration Ihtcmat. des 
regions arctiques, 1882-83. Exp4d, Danoise, Tome ii.] 

Rebume des communications sur le Gr^nland. Neuvi^me partie. Sur 



Texp^dition cntreprise en 1883-85 sur la cdte orientale du Gr^nland. la 8°. 
{^MeddeleUer om Gnpnland, ix., p. 355.] 

Greenwich, Royal Observatory.— Reduction of the photographic records of 
the barometer, 1874 to 1876, and of the dry-bulb and wet-bulb thermometers, 1869 
to 1876, made at the Bojral Observatory, Greenwich, under the direction of 
W. H. M. Christie. Forming App. I. to Greenwich Obsns. for 1887. la. 4^ 
London, 1889. 

Report of the Astronomer Royal to the Board of Visitors. 1889. 



la. 4*^. s.Le.a. 

■ — — Results of the magnetical and meteorological observations made 
at the Roy^l Observatory, Greenwich, in the year 1887 : under the direction of 
W. H. M. Christie, la. 4«». London, 1889. 

Greenwood, W. N. — A discussion of a series of tidal observations, taken at 18 
stations on the West Coast of England and Scotland, to determine the effect of 
atmospheric pres'sure on the wave, during November 1888. f*. s.l.e.a. 

Kludonomctric tide tables for the Lancashire Coast and Bristol Channel. 

. . . 1890. sm. 8°. Lancaster, [1889.] 

* Griffin. C, and Co. — Year-book of the scientific and learned societies of Great 
Britain and Ireland : comprising lists of the papers read during 1888 . . . with 
the names of their authors. 6th annual issue. 8**. London, 1889. 

Guanajuato, Observatorio Meteorol6gico del Colegio del Estado.— 

Resumen de las observaciones practicadas en el Colegio del Estado, Guanajuato, 
Mexico, durante el ano meteorologico de 1887 a 1888. sm. f<*. Sheet. 

Guelph, Ontario Agricultural College.— Report of observations taken at the 
Ontario Agricultural (JoUege during 1888. la. 8«». (14M Ann, Rep, Ont, Agric, 
Coll., 1888. Sessional PaprrSy xxi., 1889, Part iv., No, 21.) 

— Soil temperatures, rainfall and drainage waters. 1888. la. 8*. 

(14^A Ann. Rep. Ont, Agric, Coll., 1888. Sessional Papers, xai., 1889, Part iv.. 
No. 21.) 

* Guillaume, C. £.— Traits pratique de la thermom^trie d* pi^cision. la. S**. 
Paris, 1889. 

* Hakluyt, E.— Voyages in search of the North-West Passage. (Baited by 
H. Morley.) 18<». London, 1887. 

Halle, Eaiserliche Leopoldino-carolinische Deutsche Akademie der 

Katurforscher. — Leopoldina. Heft xxiv. Jahrg. 1888. la. 4«». Halle, 1888. 
E 62479. T 
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II B[aillberg. H. £. — Om skog&rnes infljtandepft Svcrigcsklimat. III. Laftens 
faktighet la. 4**. Stockholm, 1889. (Bihang till Domansiyrehens underd&niga 
berStteUe rdrande skogsvdsendet f&r &r 1887.) 

Hamburgy Deutsche Seewarte. — Aus dem Archiv der Deutschen SeeiA'arte. 
viii. — xi., Jahrg., 1885-8i<. 4 vols. la. 4<'. Hamburg, 1887-1880. 

'— Deatschcs meteorologisches Jabrboch fur 1887-88. Beobach- 

tangs-System dcr Deutschen Seewarte. Ergebnisse der meteorologischcn Bcobach- 
tungen . . . Jahrg. x.-xi. (Vortrort von G. Nextmayer.) 2 toIs. am. £•». 
Hamburg, 1889. 

— Deutsche uebcrseeischc meteoiologische Bcobacbtungcn. . . . 

Heft ii. Die Bcobachtungen von Labrador 1885. . . . Walfischbay, 1887. 
8m. fo. s.l.e.a. 

■ -^^— Ergebnisse der nieteorologischen Beobachtungen im Systeme der 

Deutschen Seewarte far die Lustren 1876-1880 und 1881-1885 sowie das DezeDnium 
1876-U85. f^ Hamburg, 1889. 

Monatsbericht der Deutschen Seewarte fttr jeden Monat des 

Jahres 1888. Jahrg. xiii. la. 8<*. Hamburg, s.a. 

* TfLgliche synoptische Wettcrkarten fiir den nordatlantischen 

Ozean und die aniiegenden Theile der Kontinentc. 

See Copenhagen und Hamburg. 

— Yierteljahrs-Wetter-Kundnchau an der Hand der t&glichen synop- 

tischen Wettcrkarten fiir den nordatlantischen Ocean des D&nischen metcorolo- 
gischen Instituts und der Deutschen Seewarte. 1883-84. Bd. i. la. 8'*. Berlin, 
1888. 

Wetterbericht. Jahrg. xiv. 1889, Jan. 1. — Dec. 81. f». 

Sheets. 

II Hann, J. — Bericht uber die Fortschritte der geographischen Meteorolog^e. 
Umfasst die Jahre 1886, 1887, 1888 bis einschliefslich Oktober. 8«. {Geogr. 
Jahrb^t xiii., p, 27.) 

II Beitr^e zur arktischen Meteorologie. la. 8®. {Meteor. Zeitsckr., 

1889, Svpt.,p. 321.) 

1 1 Ueber die Luftfeuchtigkeit als klimatischer Factor. 8°. ( Wien. klin. 

Wochenschr., 1889, Nr. 18-19.) 

II Untersnchungen uber die t&gliche Oscillation des Barometers, la. 4^. 

Wien, 1889. (^Denkschr. math.-naturw. CI. k. Akad. Wissetisch., Iv., p. 49.) 

Zur Meteorologie des Sonnblickgipf els. S^. Wien, 1889. (^Zeitschr. 



deutech. oesterr. Alpenver,, 1889, Bd. xx., p. 71.) 

Die meteorologischen Ergebnisse der Lady Franklin Bay-Expedition 



1881-38. sm. f». (^Meteor. Zeitschr., 1890, Jan., p. 1.) 

Hansa. — 2^itschrift fur Seewesen. (Redigirt und herausgegeben ron W. YOU 
FreedeU.) xxyI. Jahrg., 1889. sm. f>. Hamburg, s.a. 



Harding, C.— Atlantic weather and rapid steamship nayigation. la. 8<>. 
(Quart. Journ. R. Meteor. Soc, xv., 1889, p. 235.) 

* (Harries, H.)— The Fdhn. 8«. (Longman's Mag., 1889, Oct., p. 622.) 

Hartnup, J. — ^Beport ... on the arrangements made for enabling mariners 
to find the Greenwich time at sea by chronometers. 

See Liverpool Observatory. 

Harvard College, Observatory. — Annals of the Astronomical observatory of 
Harvard College. 

See Cambridge (Mass.'), 

II Hayden, E.— Tropical cyclones, la. S\ Philadelphia, 1889. (United Service 
Mag., 1889, June.} 

Hurricanes in the Bay of North America. Bead . . . Oct. 13, 



1889. la. 8«. Washington, 1890. (Bull. Phil. Soc. Wash., xi., p. 178.) 

The modem law of storms, la. 8<>. Philadelphia, 1890. ( United Service 



Mag., 1690, Mch.) 




11 Hector. J.— [Meteorological observations in New Zealand.] 1888. sm. f^ 
(Statin, of New Zealand, 1888, p. 79.) 
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II Hellmann, G. — Die Anfange der meteorologischen BeobachtangteD and 
lastramente. U. 8<*. Berlin, 1890. {Himmel und Er<le, ii Jahrg,, 3 ». 4 Heft.) 

Helsingfors^ Finska Vetenskaps - Societeten. — OfVersigt af Finska 

Yetenskaps-Societetens Forhandlingar. zxx., 1887-1888. la. 8**. Helaingfon, 
1888. 



Hepites, S. C— Climat de Bucarest. 1885, 1886. 1" et 2»« m^m. la. 4«>' 
Bacaresci, 1888-89. (^Anal. Inst, Meteor^ Roman., Tom, ii., iii., 1886, 1887.) 

In the lioomanian language also. 

Determination de la hauteor da barom^tre de I'institot m^t^orologiqae 



de Bucarest FerSstrSd. la. 4^. (^Anal. Inst, Meteor. Roman., Tom, ii., Pctrt ii. 
1886.) 

In the Roumanian language also. 

. Instractiuni pentru observarea furtunelor. la. 8<^. 8.1.e.a. 

Instructiuni pentru statiunile termo-udometrice. la. 4<*. Bacaresci, 



1888. {Anai, Inst. Meteor. Rotnan,, Tom, ii., Part, ii., 1886.) 

Instructiuni pentru statiunile udomctrice. 4°. s.l.e.a. 

Istorical studiilor meteorologice in Romania, la. S^, Bucuresti, 1886. 

II Organisation des stations poor I'^tude de la climatologie du Bojaame 

par regions, la. 4o. Bucuresci, 1888 {Anal, Inst, Meteor, Roman., Tom. ii., 
Part, ii., 1886-7.) 

In the Roumanian language also. 

Studi& asupra climei Bucure^tilor in anil 1885-88. Fartea i. 



Temperatura aeralui. 4**. Bucuresti 1889. (^Anal, Acad, Romane., Seria ii., 
Tom. xi.) 



II HemnaniL £• — Der plotzllche Barometerfall iibei Mitteleuropa am 31 Januar 
— 1 Februar 1889. la. 8<». (^Ann, Hydr. mar. Meteor., Berlin, 1889, Hrft vi., 
p. 242.) 

* II Herschel, Sir J. F. W. — A brief notice of the life, researches, and dis- 
coveries of Friedrich Wilhelm BesseL 8^ London, 1847. {Ann, Rep. R, Astr, 
Soc.) 

♦ II —— Memoir of Francis Baily, Esq. 8<». London, 1845. {Month. Not, R, 
Ahtr. Soc.y vi., 1844, iVor.) 

HildebrandssoIL H. — ^Rapport sur la classification des noages. Congr^ 
internat de meteor .TlParis . la. 8*^. Paris, 1889. 

II Hill, S. A. — On temperature and humidity observations made at Allahabad at 
various heights above the ground, t^, {Indian Met. 3fem.,iv., No. 9, p. 361.) 

II The psychrometer and condensing hygrometer. 8*. Calcutta, 1889. 

{Journ. Asiat. Soc. Bengal, hdi., part iL, 1888, p. 369.) 

The tornadoes and hailstorms of April and May, 1888, in the Doab 



and Rohilkhand. Read Nov. 7, 1888. hi. 8«. Calcutta, 1889. {Joum. Asiat. Soc. 
Bengal, Iviii., Part ii., 1889, p. 135.) 

Hinrichs, G. — Iowa weather report. Report of the Iowa Weather Serrioe. 
1878-87. lU vols. 8°. Des Moines, 1880-89. 

* Him, 0. A. — Constitution de Tespaco celeste, la. 4". Paris, 1889. 

|[ Hjeltstrom, S. A. — Sur la conductibilit^ de la neige. (JT. Vetensk.-AAad, 
FGrhandL, Stockliolm, 1889, No, 10, p. 669.) 

Hobart, Royal Society of Tasmania.— Papers and proceedings ... for 

1888. 8°. Hobart, 1889. 

II HofEhiann, H. — Ueber den praktischen Werth phanologischer Beobachtangen. 
la. 8^ {Allg, Forst,~Iagd,''Zeit, von C, Loren und I. Lehr, 1889, Apl.) 

II ^-^— IJeber phaenologische Accommodation, sm. 4*. {Botan. Zeit, Leipzig, 
1S90, No. 6-11.) 

Hong-Kong Observatory. — Observations made at the Hong-Kong Observa> 
tory in the year 1888, by W. Doberck. sm* ^* Hong-Kong, 1889. 

■ Surveyor General's Office. — Report on great [rain] storm of 29th and 
80th May, 1889. sm. f> s.I.ca. 

II Hoppe. H. — ^Ergebnisse der meteorologischen Beobachtongen [im Kdnigreiohe 
Sachaen 1888]. sm. S\ [Statist, Jahrb, Kifn, Sacks., 1890.] 

I 2 
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II Honiy F. — Beobachtangen uber Gewitter nod Hagelschl&ge in Bayem wahrend 
der .Tahre 1880-88. la. 40. {Beob. meteor. Stat. K. Bai/em, x., ISSS^p. 1.) 

Beobachtungen uber Gewitter in Bayem, Wtlrttemberg und Baden 

w&hrend des Jahres 1888. la. 4^. {Beob. meteor, Stat. K. Bayern, x., 1888, 
p. xix.) 

* Hutchins, D. E.— Cjoles of drought and good seasons in South Africa, 
sm. 80. Wynberg, 1889. 

A reprint of two lectures entitled : — ^''Sunspots and Seasons " 
and " Our climate and its yariation in cycles." 

Jamaica. — Meteorological obserrutions. Vol. i. Containing reports Nos. 1 to 
101, from June 1881 to December 1888, inclusiye. sm. f<*. Kingston, 1889. 

Weather report for the months of Jan. — Dec. 1889. sm.K Kingston, 



k 



1889-90. [From the Jamaica Gazette.^ 

II Jantzen, V. W. — Meteorologiske Observatiouer i Nanortalik og An^iagsalik, 
sammenligoede med Obsenrationer fra andre Stationer. 1883-85. la. 8°. 
Kj^benharn, 1888. {Meddelelser om Gr^nland, iz., p. 287.) 

See also Greenland, 

* Jeffries, J.— A narrative of the two aerial voyages of Dr. Jeflfries with Mons. 
Blanchanl ; with meteorological observations and remarks. The first voyage, on 
the 30th of Nov., 1784, from London into Kent : the second, on the 17th of Jan., 
178.5, from England into France. Read before the B. Soc., Jan. 1786. 4^ London, 
1786. 

II KammermaiUl, A. — ^Hesimi^ m(?teorologique de I'ann^ 1888 pour Geneve et 
le Grand Saint-Bernard. 8<>. Geneve, 1889. (Arch. sc. phys. nat., 1889, Aout.^ 

(Karlinski). [P.] — Stan Wody na rzekach Galicyjskich oraz opad atmosferyozny 
. . . Water-level in rivers of Galicia together with the precipitation of the 
atmosphere . . . 1887,1888. 2 vols. S"*. Krakow, 1889. 

* Kerespert, P. — Provision du temps. M^teorologie du matelot. sm. 4<». 
Paris, s.a. 

II Kew Obseryatory. — Report of the Kew Committee for the year ending 
October 31 , 1889. With appendices containing results of magnetical, meteorological, 
and solar observations made at the observatory. 8". London, 1889. (Proc. R. 
Soc, 1889.) 

Kew, Royal Gardens. — The weather plant, la. 80. London, 1890. {Bull. 
Misc. Injorm.f 1890, Jan., No. 37.) 

Kiel, Ministerial-Kommissioii znr Untersnchimg der Beutschen 

Meere. — Ergebnisse der Beobachtungsstationen an den deutschen KUsten uber die 
physikalischen Eigenschaften der ()8t«<ee und Nordsee imd die Fischerei. Jahrg. 
1888. Hefti.— xii. Oblong 8«. Berlin, 1890. 

KittO, E.—The Falmouth observatory. 4». (Nat. Becord, I., 1889, Oct. 
p. 26.) 

* II [Klein, H. J.]— Die Fortschritte der Meteorologie. No. 14. 1888. sm. 8*». 
Leipzig, 1889. {Rev. Naturw. von II. J. Klein.) 

(Kondritzki, M.) — Meteorologhicheskiya nablyudeniya pri Koro8t'i«hev8koi 
uchitel'skoi seminarii za 1888-T pliod. Meteor, obsns. at Korostyscheff, 1888. 
la. 8«». {Mem. soc. not. Kiew, x., 1889, Lior. 2, p. 453.) 

Krasno, agrarmeteorolo|:iBcheB ObBenratorinm dee Neutrathaler 

landwirtSClUutlichen Vereinos.— Der Laubfrot?ch. II. Jahrg., 1889. Sechster 
Juhrij. der populareu meteor. Abhandlungea . . . Hedigirt durch Prh. 0. 
Priesenhof. la. 40. Alt-Knisno, I889. 

Wetterkalender fiir Ungam. 1889. Jahrg. vi. Nos. 1-26. 

sm. 4*^. Sheets. 

a|:ranneteorologi8c]ie8 Observatorinm zu Alt-Krasno (yordem 

Nedan6cz}. —Monatsberichte 1889 uber die regelm&ssigen Beobachtungen. Jan.- 
Dez. la. 4^ Alt-Krasno, 1889. 

* Kreidel, W. — Untersuchungen uber den Verlauf der Flutwellen in den 
Ozeanen. la. 8". Frankfurt a.M., 1889. 

Lagos, Colonial Snrgeon. — Meteorological observations taken at the Colonial 
Hospital, Lagos. 1889, Jan.— Dec. f». Sheets. (Goo. Gcue/fo, 1889.) 

Lahore, Meteorological Beporter to Government, Poigab.— Summary' 

of meteorological couditions prevailing over the I^injab. 1889. Jan. — Dec. i^. 

Sheets. 
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(Lahore, Sanitary Commissioner.) — Report on the sanitary administration 
of the Fanjab for the year 1888. f". Lahore, 1889. 

Lamprecht, Q-. — I>er Wetterrini^. III. Bandschreiben. 4^. Sheet (Bautzen, 
1889.) 

. Die Erdenringe. Einige S&txe zu der Sohrift : ** Wetter, Erdbeben and 
Erdenringe ** yon 6. Lamprecht. 4*^. Bautzen, 8.a. 

II (Lang, C.) — Bericht uber die Th&tigkeit der kgL bayerischen meteorologischen 
Central station und der ihr angeschlossenen Stationen im Jahre 1888. la. 4'^. (^Beob. 
meteor. Stat, K, Bayem, x., 1888, /i. ix.) 

II Lang, C. — Fortpflanxungsgeschwindigkeit der Grewitter in SMdeutschland 
wfthrendues zehnj&hrigen Zeitraumes 1879-88. la. 4*^. \_Beob. meteor, Stat, K, 
Bayem, x., 1888, p, xxxvii.] 

Klimatische und meteorologische VerhftUnisse. la. 8". (^Die Land- 



wirthsch, in Bayem, 1889 ?, p. 114.) 

Lee, Sir J. C.— The North-West CJoast of Africa, la, 8*. (^Journ. Manch. 
Geogr. Soc, ii., 1886, p. 145.) 

Contains some meteor, obsns. 

* Legn^and, £. — Nouvean dictionnaire FrauQais-Orec modeme contenant les 
termes oe la langue parl^ et de la langue ^crite. 2 vols. 18<*. Faris, s.u. 

Leicester Literary and Philosophical Society.— Transactions. New 

quarterly series. Vol. i., 1886-89. Together with the reports of the Council, 
1887-89. 8o. Leicester, 1889. 

* Leslie, Sir John. — ^Treatises on various subjects of natural and chemical 
philosophy. With a biographical memoir (by H. Napier). Republished from 
the Encycl. Brit. S"*. Edinburgh, 1838. 

Ley. W. C. — Note on a proposed scheme for observation of the upper clouds. 
8®. [Frivately printed.] Leicester, s.a. 

!l Leyst, E. — Untersuchungen tiber den Einflusa der Ablesnngstermine der 
Extrem-Thermometer auf die aus ihnen abgeleitcten Extrem-Temperaturen und 
Tagesmittel der Temperatur. la. 4°. (St. Fetersbnrg), 1889. (^Repert Meteor., 
xiii.. No, 2.) 

Libbey. W., Jr. — The cruise of the Grampus, sm. 8<». (^Princeton Coll, Bull., 
i., 1889, jVoi;.,p. 100.) 

Lisbon, Observatorio do Infante D. Lniz. — Annaes 1885-86. Vols. 

xxiii.-xxiv. 2 vols. f*. Lisboa, 1889. 

'■ — ^— Annaes . . . Observaodes dos poetos meteorologicos segundo 
o piano adoptado no Congresso de Vienna d Austria. 1885. f®. Lisboa, 1889. 

Boletim meteorologico. 1889, Jan. I — Dec. 31. f*. Sheets. 

Liverpool Observatory. — Results of meteorological observations made at the 
Liverpool Observatory, Bicfston, Birkenhead, during the years 1879 to 1883. la. 8*. 
Liverpool, 1884. 

Report of the Astronomer to the Marine Committee, and results of meteoro- 
logical observations made at the Liverpool Observatory, Bidston, Birkenhead, 
during the years 1884 to 1888. la. 8». Liverpool, 1889. 

( ) Report of the Astronomer to the Marine Committee, Mersey Docks and 

Harbour Board, on the arrangements made, and methods devised and carried out, 
for enabling mariners to find the Greenwich time at sea by chronometers, more 
accurately than by the ordinary methods, which have been hitherto adopted. (By 
J. Hartnup.) la. S**. Liverpool, 1883. 

London, Admiralty. — Admiralty manual for the deviations of the compass. 

See F, J, Eoans. 



♦ A catalogue of books in the Admiralty library. By 

B. Thorbnm. 4<*. London, 1S75. 

Report on the bore of the Tsien-Tang Eiang by Commander Moore. 

See W, U. Moore, 

Tide tables for the British and Irish Forts for the year 1889 ; 

also the times and heights of high water at Aill and change for the principal places 
on the globe. Computed by Sta£f Captain H. B. Harris, la. 8<*. London, s.a. 

Army Medical Department. — Annual abstract of meteorological 

observations taken at Netley and foreign stations in the year 1887. la. 8^ {Arm^ 
Med. Dep, Ftp., 1887, App. x., p. 376.) 
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London, Board of Trade. — ^Abstracts of the returns made to tbe Board of 
Trade of shipping casualties . . . from the Ist July 1887 to the SOth Jone 1888 ; 
. . ynth charts and appendices, sm. f*. London, 1889. 

BritiBh ABSociation for the Advancement of Science.— Report of 

the fifty-eighth meeting . . . held at Bath in September 1888. 8<'. London, 
1889. 

Colonial and Indian Exhibition, 1886.-Handbook to Fiji and 

catalogue of the exhibits. S^. London, 1886. 

Contains Meteorological observations taken at LeTuka, from 1st 
January 1875, to August 1882, and from that period at Suva, 
to 31st December 1885, by J. D. W. Vaughan. 

Committee on Solar Physics. — Second report. 8«. London, 1889. 

* Edinburgh, and Dublin Philosophical Magazine and Journal of 

Science. Conducted by Sir &• Eane, Sir w. Thomson, and W. Francis. 

Fifth series. Vols, xxvii.-xxviii., 1889. 2 vols. 8^ London, s.a. 

— ■ General Beg;ister OfiB.Ce. — Fitly-first annual report of the Begistrar- 
General of births, deaths, and marriages iu England. 1888. la. 8**. London, 1889. 

«^— Quarterly returns of marriages, births and deaths registered in 

. . • England, Nos. 161-164. 1889. la. 8o. London, 1889-90. 

— ^— ^— Weekly return of births and deaths in London and in twenty- 
seven other great towns. Vol. 1., 1889. Nos. 1-52. la. 8^ Ix>ndon, 1889. 

Meteorological Office.— Charts showing the mean barometrical pressure 

over the Atlantic, Indian, and Pacific Oceans, la. v*. London, [1888.] 

Daily weather report, 1889, Jan. 1— Dec. 81. 2 vols. la. 4*». s.l.e.a. 

■" Hourly readings from the self-recording instruments at the four 

observatories under the Aleteorologicul Council. 1886. la. 4°. London, 1889. 

^^— Meteorological observations at stations of the second order for the 

year 1885. la. 4»« Loudon, 1889. 

Report of the Meteorological Council to the Royal Society, for the 

year ending Slnt of March, 1889. U. 8^ London, 1890. 

The weekly weather report of the Meteorological Office for the 

year 1889 (vol. vi., second series), containing synoptic charts, and descriptive siun- 
maries of the weuther for each day ; also tabular summaries of temperature, rainfall, 
and bright sunshine, for each week. With monthly supplement and four appendices, 
la. 4^ London, s.a. 

BOYal Astronomical Society. — Monthly Notices . . . 1888-89. 

Vol. xlviii. S^, London, 1889. 



* -— ^- Royal Geographical Society.— Hints to travellers, scientific and 

feneral. Edited for the 'Council of the Royal Geographical Society by 
I. W. Freshfield and W. J. L. Wliarton. 6th edition, revised and enlarged, 
sm. 4^ London, 1889. 

Proceedings . . . and monthly record of geography. New 



monthly series. Vol. xi., 1889. la. 8<*. London, 1889. 



; Royal Institution of Great Britain.— Notices of the proceedings at 

the meetings of the Members . . . with abstracts of the discourses delivered at 
the evening meetings. Vol. xii., 1887-89. With an Index to vols. i.-xii. 8". 
London, 1889. 



Royal Meteorological Society.— The meteorological record. Monthly 

results of observations made at the stations of the R. Meteor. Soc, with remarks on 

the weather for the year 1 888. By W. Marriott. Vol. viii. la. 8». London, 1889. 

Contains also ** Meteorology of England during the quarters 

ending March to December 1888.*' By J. Glusnor. 

Quarterly Journal. Vol. xv., 1889. la. 8°. London, 1889. 

Royal Society.— Proceedings. Vol. xlv.-xlvi., 1888-89. 2 vols. 8". 



London, 1889-90. 



London, 1889-90. 



Royal United Serrice Institution.— JonniaL Vol. xxxiii. 8o. 



Society of Arts.— Journal. Vol. xxxvii. From November 1888 to 



November 1889. ia. 8^ London, 1889. 
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Long. S. Be.-^The voyage of the Jeannette. The ship and ice loarnals of 
Geoi^^e W. De Long, Lieutenant-Commander U.S.N. , and Commander of the Polar 
Expedition of 1879-1881. Edited bj his wife, Emma De Long. 2 vols. la. 8<>. 
London, 1888. 

* Longman's New Atlas, political and physical, for the nse of schools and 
private persons. Edited by Q. Q. ChisllOlm. sm. f*. London, 1889. 

LoomiSi S. — Contributions to meteorology. Chap. iii. Revised edition. la. i?» 
New Haven, 1889. 

II Luvini, J. — Les taches solaires et les variations du magn6tisme terrestre. 
la. 8«». Turin, 1889. {La Lumih-e Electr., xxxii., 1889, />. 312.) 

McLandsborongh, X, and Preston, A. E.--Meteorology of Bradford for 1889. 

f». Sheet. 

* M'Leod, A. — Scripture meteorology and modem science, sm. 8^ Glasgow, 
1867. 

Madrid. Observatorio. — Observaciones meteoroldgicas efectuadas en el Obser- 
vatorio de Madrid durante los anos 1886 y 1887. 8^ Madrid, 1889. 

Kesumen de las observaciones meteoroMgicaa efectuadas en la 

Peninsula y algunas de sus islas adyacentes durante los a&os 1884 y 1885. 2 vols. 
8o. Madrid, 1889. 

Mafipdebnrg.— Jahrbuch der meteorologischen Beobachtungen der Wetterwarte 
der Magdeburgischen Zeitung. Herausgegeben von A. W. GrUtZQiacher, 
Jahrg. vii., 1888. la. 4^ Magdeburg, 1889. 

l[agie,W. F. — Atmospheric electricity at sea. la. 8**. {Princeton Coll. Bull,, 
I., 1889, iV^o. 4,p, 103.) 

Manchester Literary and Philosophical Society.— ^^emoirs and Proceed- 

ings. 4th series, vol. ii. S°. Manchester, 1889. 

Manchester, Sheffield, and Lincolnshire Eailway.— Monthly statement 

of rain fallen in the year ending 31st December, 1889. sm. f*. Sheet. 

Margate, Medical Officer of Health. — Report of the medical officer of 

health ^r the Borough of Margate, from April lOUi, 1888, to the end of the year, 
sm. 8<>. Margate, 1889. 

Contains meteor, obsns. for 1888 by J, Stokes. 

Marines, Sp. P. — Meteurologike epopsis tes poleos Kerkuras kata ta ete 1887 
kai 1888. Meteorological review of the City of Corfu for the yean 1887 and 1888. 
ijm. 80. Corfu, 1889. 

Marriott, W., and Banyard, A. C— Photographs of lightnmg. la. 4». 
{Knowledge, xii., No. 44, 1889, p. 165.) 

Marseilles, Conunission M^teorologiqne dn D^partement des Bonches- 

du-Bhone. — Bulletin annuel. Annies 1887-^8. 2 vols. 4^ Marseille, 1888-89. 

Mascart, E., et Moxireanz, T. — Conferences 8ur le magn^tisme terrestre et 
r^lectricit^ atmosphorique faites au Bureau Central M6t^orologiaue, en Mai 1882. 
4°. Paris, 1882. 

Mauritius, Boyal Alfred Observatory.— Annual report of the Director 
, . . for the year 1887. f*. s.l.e.a. 

II — Results of meteorological observations at the Royal Alfred 

Observatory, Mauritius. 1887,1888. 2 vols. sm. f*. {Mauritius Blue Book, ISHT, 

1888.) 

Melbourne Observatory. — Monthly record of results of observations in meteoro- 
logy, terrestrial magnetism, &c., &c., . . . Under the superintendence of 
B. L. J. Ellery. 1688, Jan. — Dec. la. 8°. Melbourne, B.a. 

( ) Reports of the Board of Visitors to the observatory ; together with the 

annual report of the Government Astronomer. 23rd and 24th. sm. f^. Melbourne, 
s.a. 



Merrifield, J.— Meteorological summary [for Plymouth] for the year 1889. 
oblong la. S**. Sheet. ( Western Daily Mercury, 1890, Jan, 6.) 

Meteorologische ZeitSChrift— Herausgegeben im Auftnige der Oester- 

reicbischen Gesellscbaft filr Meteorolosfie und der Deutscben meteoro- 
l(^cben G^esellscbaft— Redigirt von J. Haon nnd W. Koppen. Vl. Jahrg. 

(xxiv. Bd. d. Zcitschr. oesterr. Gesellsch. Meteor.), 1889. la. 8 • Wien, sot. 



w 
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Mexico, Ministerio de Fomento. — Anaiei. Tomo Tiii. la. s**. M6zico^ 

1^87. 



Observatorio MeteoroUgico-Magnitico CentraL— Boletin mensuaL 

Tomo I., 1888. la. 4«». Mexico, 1888. 

• ■ Besiiraen comparativo correspondiente a lo8 afios de 1877-1888. 

la. K Sheet. 

ll Meyer, H. — Die NiederschlajrsVerhaltDisse von Deutschland, insbesondere 
von Norddeutschland, in den Jahren 1876-1885. 4°. Hamburg, 1889. (^Archiv. 
JJevfMch. Seewarte, Jahrg, xi., 1888, No. 6.) 

il Die Winde za Keitum aaf Sylt, mit einer Einleitung, die Darstellung 

der Windverhaitnisse einea Ortes betreffend. la. 8®. (^Ann, Hydr. mar. Meteor., 
1890, Feb.) 

Milan, S. Osservatorio Astronomico di Brera.— Pubbiicazioni. 

Ko. xxxiv. See G. V. Schiaparelli. 
No. XXXV. See M. Rqjna, 

* II Miller, J. F.— On the meteorology of the Lake District of Cumberland and 
Westmoreland ; including the results of experiments on the fall of rain at various 
heif^hts above tbe earth's surface, up to 3166 feet above the mean sea level. Read 
May 18, 1848. la. 4'*. [PA»7. Trans., 1849, p. 73.] 

* II ■ On the meteorology of the Lake District of Cumberland and West- 
moreland ; including the results of experiments on the fall of rain at various heights, 
up to 8166 feet above the sea level, la. 40. IPhiL Trang., 1849, p. 319.] 

* II On the meteorology of the Lake District of Cumberland and West- 
moreland ; with u continuation of the results of experiments on the fall of rain at 
various heights, up to 3160 feet above the sea level. Bead May 30, 1850. la. 4^. 
rPhil. Trans., 1851, p. 140.] 

* II On the meteorology of the Lake District of Cumberland and West- 
moreland ; including the results of experiments on the fall of ruin at various heights, 
up to 3166 feet above the sea level. Fourth paper, for the year 1850. la. 4^. 
IPhil Tram., 1851, p. 623.] 

* II On the meteorology of the English Lake District, including the results 

of experiments on the fall of rain, the temperature, the dew point, and the humidity 
of the atmosphere, at various heights on the mountains, up to 3166 feet above the 
sea level, — for the years 1851-53. Communicated 1st May 1854. la. 4<*. [^Trana. 
R. Soc. Edinh., xxi., 1857, p. 81.] 

* II On the relation of the air and evaporation temperatures to the tempe- 
rature of the dew-point> as determined by Mr. Glaisher*s hygrometrical tables, 
founded on the factors deduced from the six-hourly observations made at tbe Boyal 
Observatory, Greenwich. Read May 30, 1850. la. 4«. [PAiV. Trans., 1851, 
p. 141.] 

II Molm. H. — ^Die t&gliche Periode der Feuchtigkeit in Christiania. hm. f". 
(Meteor. Zeitschr., 1889, Aug.,p, 281.) 

II • The physical conditions of Barents Sea. la. 8°. (^Scott. Geogr. Mag., 

1889, Oct.) 

W Windstfirke und Windgeschwindigkeit auf norwegischen Leuchtfeuer- 

Stationen. la. 8". (Ann. Hydr. mar. Meteor. Berlin, 1SS9, Okt.) 

Monaco. Prince Albert de. — Campagnes scicntifl(^es de S. A. S. le Prince 
Albert de Monaco faites sur son yacht L'Hirondelle en 1885, 1886, 1887 et 1888. 
Carte dressee . . . par A. Tollemer. 1B89. Chart. la. f«. 



Becherches des animaux marins. Progr^s rdalis^ sur L'Hirondelle 
dans loutillage special, la. 8". Paris, 1889. {Compt. Rend. Congr Jntemat, 
Zool., Paris, 1889, p. 133.) 

Sur les courants superficiels de TAtlantique Nord. 4". (Paris, 1889.) 



ICompt. rend, or ad. sc, Paris, 1889.] 

Montreal, Oeological and Natural Histoiy Survey of Canada.— 

Annual report. New series. Vol. iii., Parts i. and ii., 1887-88. 3 vols., with maps, 
la. 30. Montreal, 1889. 



Moore, A. W.— The climate of the Isle of Man. b. %**, Douglas, 1889. 
[Joum. Scutt. Meteor. Soc, viii., 3rd ser.. No. v., p. 200.] 

(W. U.)..— B«Port on the bore of the Tfien-Tacg Kiang. Published by 



the Adnuralty. la. 8*'. London, 1888. 
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Munich, K [b.] meteorologisclie Gentralstation.— Beobachtnngen der 

meteoroIogiKchen Stationen im Kdnigreich Bayem . . Heransgegeben 

. . . darch C. Lang und F. ErlL x. Jahrg., 1888. sm. f*. Miinchen, 1889. 

II Uebenicbt iiber die Wittcnmgsverhiltnisse im Koniffreiche 

Bayero. 1889, Jan. — Dec. la. f'. Sheets. {^Separat-Abdruek aus der ''Augsburffer' 
Abendzeiiung,'*) 

Wetterkarte and Wetterbericht. 1889, Jan. 1. — Dec. 81. 

oblong fo. Sheets. 

II Naples, Beale Osservatorio Astronomico.— Bnllettmo meteorologico . 

per Y, Brioschi. 1888. Anno xxiii., 2* Serie. sm. f". Napoli, 1888. 
{Rend, B. Accad. Sc. Fis. Mat., 1888, Fasc, 1° a 12°.) 

Natal Harbour Board. — Chairman's Minute and departmental reports for the 
year 1888. sm. ^. Durban, 1889. 

* NatnrO. — A weekly illustrated journal of science. Vols. xxxix.-xl. 1888- 
89. 2 Toht. la. S"*. London and New York, 1889. 

* Nature* La. — ^Keyue des sciences et de leurs applications aax arts et h 
rindustric. Journal hebdomadaire illnstr^. KMacteur en Chef Q, Tissandier. 
xyii« ann^, 1889. 1" et 2* Semestres. 2 vols. sm. f*. Paris, 8.a. 

* Nautical Magazine for 1889. New series. A jonmal of papers on subjects 
connected with maritime affairs. Vol. Iviii. 8<^. London, s.a. 

New York, American Geographical Society.-~Joumai. Vol. xxi., 1889. 

la. 8®. New York, sji. 

Nice, Soci^t6 de M^decine et de Climatologie de Nice.— Nice-Medical. ia« 

Ann^, 1888-89, Nos. 1-12. la. H®. Nice, 1888-89. 
Nipher, F. E.— [Bulletin of the] Missouri Weather Service. 1889, Jan.— Dec. 

II Keport on Missouri rainfall, witli averages for ten years ending Decem- 
ber, 1887. 8°. {Trans. St. Louis Acad. Sc, v., 1889, p. 883.) 

Oxford. Badcliffe Observatory. — Results of meteorological observations made 
at the Rancliffe Observatory, Oxford, in the year 1885, under the superintendence 
of E. J. Stone. Vol. xliii. la. 8». Oxford, 1889. 

Palermo, B. Osservatorio. — Bullettino della Sezione meteorologica a Valverde 
annessa alia societiL di acclimazione. Vols, i.-viii., 1880-87. 8 vols. 8®. 8.1.e.a. 

Stazione di Valverde. — Osservarionl meteorologiche. Nuova 

seric. Anni v. e vi. 1884-85. 2 vols. sm. f>. Palermo, 1886, 1889. 

Paris. Acadimie des Sciences. — Comptes-Rendus hebdomadaires des stances. 
. . . Tomes cviii.-cix., 1889. 2 vols. 4^ Paris, 1889. 



Bureau Central Met^oroloriqne de Prance.— Annaies . . . 

pnblices par £. Mascart. Annees 1885, n. ; 1886, ii. ; 1887, i., ii., iii. 5 vols, 
la. 4°. Paris, 1888-89. 

Bulletin international, xxxiii*. Ann^, 1889. Jan. 1 — Dec. 31. 4°. 

Comite International des Poids et Mesnres.— Proc^s-verbaux des 

stances de 1888. 8^ Paris, 1889. 

Ministdre de la Marine et des Colonies.— Revue maritime et 

coloniale. Tomes ci.-ciii. 3 vols. la. S°, Paris, 1889. 



•^— — Table alphab^tique et analvtique des mati^res contenues dans 

les 40 volumes de la Revue Maritime et Coloniale de 1879 k 1888. la. 8<». Pftris, 
1889. 

Observatoire Municipal de Montsouris.— Annuaire . . . pour 

Tan 1889. 18^ Paris, s.a. 

■ Service Hvdrom^trique du Bassin de la Seine.— Observations but 

les conrs d'eau et la piuic centralisees pendant Tann^e 1888 ... 7 plates, f*. 
Versailles, s.a. 

R^sum^ des observations centralist . . . pendant Tann^ 



1888 ... la. 8<». Versailles, 1889. (^nii. soc, mitior, Fr., xxxviii., 1890, 
Janv.") 

Sodit^ MdtiorolOgique de Prance.— Annnaire. Tome xxxvi., 1888. 

la. 8<^. Paris, 0.a. 
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II Paulsen, A«— Contribution k notre connaisiance de Tanrore bor^e. 8<>. 
iBuU. acad.Il. Dan. Sc. Lettrts, 1889.) 

Peek, C. E. — Meteorological observations for the year 1888. Rousdon Observa- 
tory, Devon. Vol. v. 4**. London, 1889. 



Peking. Inspector Oeneral of CustomB.— List of the Chinese lighthonses, 

light-vessels, buoys, and beacons for 1890. 18th issue. 4<^. Shanghai, 1890. 

— — Medical reports, for the half year ended 80th September 1887. 3ith 
issue. 4^. Shanghai, 1890. 

Il Pemter, J. M. — Die allgemeine Circulation der Atmosph&re. la. %**. 
iBionatsbi. Wissensch. Club, Wien, 1889, No. 2.) 

(Perpignan, Commission M^tiorologique IMpartementale des 

Pyrenees-Orientales.) — Bulletin met^orologique annuel . . . par le Dr. 
Fmes. Ann^e 1888. 4°. Perpignan, 1889. 

Petennann's (Br. A.) Mitteilnngen aus Justus Perthes' geographischer 
Anstalt. Uerausgegeben von A. Snpan. 35 Bd., 1889. 4\ Gotha, s.a. 

■ aus Justus Perthes' geographischer Anstalt. Herausgegeben von A. 
Supan. Erganzungsband xx., 1888-89. 4«. Gotha, 1889. 

Philadelphia, American Philosophical Society.— Proceedings of the 

American Philosophical Society held at Philadelphia for promoting useful know- 
ledge. Vol. xxvi. 1889. la. 8"". PhiUdelphLi, 1889. 

- Subject register of papers published in the Transactions and Pro- 
ceedings of the Amer. Phil. Soc. Compiled by H. Phillips. 8<>. Philadelphia 
1889. 

■ -—^ Supplemental register of written communications published in the 

Transactions and Proceedings of the Amer. Phil. Soc, 1881-1889. Compiled by 
H. Phillips. 8». PhUadelphia, 1889. 

FranUin Institute.- The journal of the Franklin Institute, devoted 

to science and the mechanic arts. Third series, vols. xcvii.-xcviii., 1889. 2 vols. 
8«. Philadelphia, 1»89. 

* II Plana, J. [G.] — M^moire sur la connexion existante entre la hauteur de 
Tatmosph^re et la loi du decroissement de sa temperature. Lu . • . 1853. la. 
4<>. [Afem. Accad. Torino, serie ii., Tom. xv., 1856.] 

* Plnmandon, J.-B., etColomdS, A. — Tableau synoptique de la prevision du 
temps k Tusage de tout le monde. la. t*. s.Le.a. 

Pola, hydrographisches Amt der k. k. Kriegsmarine.~Meteoroiogische 

und magnetische fieobachtungen. 1889, Jan. — ^Dec., and Results. Oblong la. 8<*. 

K Su hydrographisches Amt.— Mittheilungen aus dem Gebiete des 

Seewesens. Jahrg.1889. xvii. Band. la. 8o. Pola, 1889. 

Contains also some unnumbered pages of meteorological 
observations recorded at Pola during 1888-89. 

II Port an Prince. HaitL — T&gliche meteorologische Beobachtungen im Jahre 
1888, angestellt am Petit Seminaire College St Martial, la. 4^ ^ahrb. k. k. 
Ceniral'Anst. Meteor., Wien, 1888, p. 121.) 

Porto Bico, Jefatura de Obras Ptlblicas de la Isla de Puerto £ico.— 

Resdmen de las obscrvacioncs meteoroldgicas verificadas. 1889. Jan. — Dec. 8°. 
Sheets. 

Ponchet, G. — ^Experiences sar les courants de TAtlantique Nord, faites sous les 
auspices du Conscil Municipal de Paris. 4°. Paris, 1889. 

Prague. Forstlehranstalt Weisswasser.— Ombrometrische Beobachtungen 
der vom bdbmischen Forstvereinc in den Forsten Bohmens in verschiedenen See- 
hdhen und Expositionen errichteten Stationen. Herausgegeben . . . von 

E.VOn Purkyne und A. Perina. i.-iv. Jahrg., 1 879-1882. 4 vohi. 4«. Prag, s.a. 

See also Studmcka, F, J. 




kdnigl-bohmische Gesellschaft der Wissenschaften.— Abhand. 

lungen der m^ithematisch-natnrwissenschaftlichen Classe. vii. Folge, Bd. i.-ii. 
1885-1888. 2 vols. la. 4°. Prag, 1886-88. 

In the Czech language also. 
Contains " Resultate d. ombrometrischcn Beob. in Bdhm. von F. J. Studnioka. 

1884-87." 

K. K. Stemwarte.— Magnetische und meteorologische Beobachtungen 

. . . 1888. Auf dffentliche Kostcn herausgegeben von L. Weinek. 49 
Jahrg. la. A\ Prag, s.a. 
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, C. L. — ^The summary of a meteorological jonmal kept by C. L. Prince at 

his obserratory, Oowborongli, Stusez. 1888,1889. 2 parts, sm. f". 6.1.eA. 

Paebla, Observatorio Heteoroldgico del Ck>legio del Estado de Puebla. 

— ^Resumen correspondiente a cada dia. 18t>9, Jan. — -Dec. sm. f*. 

Pnrper, L. — Le principe da moayement et son application k la m^canique celeste 
et h la m^tSoroIogie. 4**. Paris, 1889. 

II Bagona, D. — Coefficienti per la temperatnra a per la pressione atmosferica nel 
barometro rejB^tratore Richard, sm. f*. Modena, 1889. {Mem, R, Accad, Sc. 
Lett, Art, l£dena.) 

Determinazione dei coefficienti per la temperatnra e per la pressione 



atmosferica nel barometro registratore Richard, sm. f^. Torino, 1889. {Boll, 
mens, Osserv, Moncalieri, Ser. ii., ix.) 

jl Inflnenza della distanza de sole dal piano deli' equatorc celeste sni 

period! barometric! dinmi. sm. f>. Torino, 1889. {Boll, mens. Osserv, Moncalieri, 
Ser, ii., ix.) 

II Pressione atmosferica bi-oraria del 1888 e considerazioni suUe proprietik 

delle formule periodiche relative all' andamento diomo del barometro e snlle ore 
tropiche dei mesi invemali. la. 4<». Roma, 1889. {Anncd, Uff, Centr, Meteor, e 
Gcodinam, Parte !., vol. ix., 1887.) 

Pressione atmosferica ridotta al medio livello del mare in Modena. 



sm. f>. Modena, 1889. {Mem, B, Accad, Sc, Lett, Art, Modena,) 

II — — Vero andamento dinmo della umidit^ relativa. sm. f>. Roma, 1889. 
{Ann. Uff". Centr, Meteor, e Geodinam., ix., 1887, Parte i.) 

Bajna. M. — Confront! e yerificazioni d'azimut assolnt! in Milano con alcone 
Dotizie sufle antiche triangoiazioni nei dintomi di questa citUt. Pubbl. R. Osserv. 
di Brera in Milano, No. xxxv. pm. f". Milano, 1889. 

[BanlilL, v.] — [Distribution des pluies h la surface des Pyrenees en 1871-80.] 
8". {Bull. soc. Bamond, 1883, p. 321.) 

Renter, P.— Observations m^teorologiques faites k Luxembourg. 1874-83. 3* 
vol la. 8«. Luxembourg, 1887. 

Beuter-CllOIll^y F. — Observations m^t^rologiques faites i Luxembourg. 
Moyennes de la p^riode de 1854-1883. 4* vol. la. 8<^. Luxembourg, 1887. 

* Richard Fr^res. — ^Notice sur les instruments enregistreurs constrnits par 
Richard Fibres comprenant le rapport de M. le Ck>loDel Sebert k la Son. d'En- 
conragement pour I'lndustrie nationale et I'expose des perfectionnements et 
applications nouvelles. 8"* 6d, 4**. Paris, 1889. 



Riggfenbach^ A. — Die unperiodischen Witternngserscheinungen auf Grund 
111 jahnger Aufzeichnunjgen derNiedcrschlagstage. 8^ Basel| 1890. {Verhandl, 
Naturf, Gesettsch, Basel/ix,, Heft 1, p, 63.) 

II ■ Resultate aus 112 j&hrigen Gewitteraufzeichnungen in Basel. 8<^. 

Basel, 1889. {Verhandl. Naturf. Gesellsch, Basel, viii., p. 802.) 

Riposto, Osservatorio Meteorologico del R. Istitato Nautico.— Bollettino 

mensne. Anno xv., 1889. Fasc. 1-12. sm. f>. Riposto, 1889. 

Rome, XJfficio Centrale Meteorolo£;ico e Geodinamico Italiano.—AnnalL 

Serie ii. Vol. vii., 1885, Parte 1-8 ; viii., 1886. Parte i.-iv. 7 vols. sm. f>. 
Roma, 1887-89. 

— - Bollettino meteorico. Anno xi., 1889, Jan. 1 — Dec. 31. la. 4'*. 

Sheets. 

Rivista Meteorico-Agraria. Anno x., 1889, Nos. 1-36. la. 8*». 

(Roma, 1889-90.) 

Rugby School Natural History Society.— Report ... for the year 

1889. 8*. Rugby, 1890. 

!| Russell, H. C. — Astronomical and meteorological workers in New South 
"Wales, 1778 to 1860. 8<>. {Proc. Austral, Assoc, advana, sc,, Sydney, 1888, p. 45.) 

- On a new self-recording thermometer. Read before the R. Soc. of 
Nov. 1888. 8*». IJoum, B, Soc., N.S,W,'] 

Proposed method of recording variations in the direction of the vertical. 



N.8.W., 7 



S^, {Proc. Austral, assoc. advanc, sc., Sydney, 1888, p. 106.) 

The |source of the underground water in the Western districts. 8^ 



[i 



oum. B, Soc,, N.S.W., 1889.] 
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II Russell, H. C.—The storm of 2lBt September 1888. Bead before the R. Soc. 
of N.S.W., Oct. 8, 1888. 8*». \Joum. B. Soc., N,S. W.] 

II The thunderstorm of 26th October, 1888. Bead before the B. Soc. of 

N.8.W., Nov. 7, 1888. 8°. IJoum B. Soc,, N,S. W,'] 

W. J. — On the amount of carbonic acid in London air. la. 4^, 

{Monthl, Weather Rep., London, 1884, Apl., App. ii.) 

On London rain. la. 4^, (^Monthl, Weather Rep., London, 1884, 



ApL, App. 1.) 

Russia. — Karta Evropdsko! Boraii. Snyeghovot pokroy polei k nachaln 
Fevralya 1890. Prilozhenie k N«». 10 *« Vyestnika Finaisov." Map of Russia in 
Europe showing surface covered by snow in beginning of Feb. 1890. App. No. 10 
to ** Messenger of Finance." f». Sheet. 

St Petersburg, Eaiserliche Akademie der Wissenschaften.— Beper- 

torium fiir Meteorologie. . . . Bedigirt von H. Wild* Bd. xii. sm. f°. 
(St. Petersburg), 1889. 

Title page in Bussian lang^uage also. 

■ physiludisches Central-ObservatorituiL— Annalen . . . heraus- 

gegebcn von j^. Wild. Jahrg. 1888. Theil i. und ii. 2 vols. un. f*. St. Peters- 
burg, 1889. 

Jahresbericht ... fur 1887 und 1888. Der Akademie 

abgestattet von H. Wild. sm. f*. St. Petersburg, 1 889. 

Meteorologisches Bulletin. 1889, Jan. 1 — ^Dec. 31. f». Sheets. 

In the Bussi^ lanf^ge also. 
From May 12, 1889, the secondary title is in French :— Bulletin 
m^teorologique de TObservatoire Physique Central. 

[ Scientific Department of the Naval Technical Committee. 

Naval Bepertury. 1889, Nos. 1-12. Vols. ccxxix.-oczxziy. 6 vols. la. 8'*. 
St. Petersburg, 1889.] 

In the Bussian language. 

Samoa. — Beport of the hurricane on the 16th March, 1889. 

See «* CaUiope," H.M.S. 

San Fernando, Institnto y Observatorio de Marina.— Anaies . . . 

publicados . . . por el Director Don C. P^jazon. Seccion 2*. Observaciones 
meteoroldgicas. Afio 1888. f*. San Fernando, 1889. 

San Jos^ de Costa Rica, Institnto Heteorol6gico NacionaL— Boletin 

trimestral . . . publicado bajo la direccidn del E. Pivtier. Tomo i., 1888. f^. 
San Jose, 1889. 

Schiaparelli, G. V. — Sulla distribuzione apparente delle stelle visibili ad 
occhio nudo. PubbL B. Osserv. Brera in Milano, N. xxxiv. im. f®. Milano, 1889. 

Schonrock, A. — Zusammenfiusung der Besultate wiederholter Veixleichungeu 
der Normalbarometer in Europa. la. 4**. (St. Petersburg^, 1889. (^Repert. 
Meteor., xiii., No. 1.) 



II Schreiber. P. — Die Theilnahme Sachsens an den meteorologischen Forschung- 
en. la. 8<>. (^Uesellsch. Isis Dresden, 1889, Ahth. 2.) 

^— — Ergcbniss einiger Yersuche iiber die specifische Schneetiefe. sm. t°. 
(^Meteor. Zeitschr., 1889, Apl, p. 141.) 

II . Neuerungen und Er&hrungen an Apparaten zur Priifung von Thermo- 

metem und Aneroidbarometem, Windfahne und Windst&rkemesser, Begistrir* 
apparaten von Bichard fr^res und dem Barometer Wild-Fuess. la. 8". {Zeitschr. 
Instrumentenk., ix., 1889, p. 157.) 

II . Ueber einen registrirenden Begenmesser. la. 8°. (^Zeitschr, Instru- 
mentenk., Jahrg. ix., 1889, p. 148.) 




[P.] — Ueber das Lamont'sche Verfahren zur Ableitunff der tAgliehen 

Periode aus sttodlichen Beobaohtnngen. sm. f*. {Meteor, Zeitschr., 1889, Dez., 
p. 468.) 

II Schnster, —.—Observations m^t^rologiques faites i Metz pendant I'ann^e 
1885. 8"'^ s^rie, xiv« ann^ 8«. Metz, 1889. (^Mem. Acad. Metz.) 

II Scott, B. H.— The climate of British North Borneo, la. S". {Quart. Joum. 
R. Meteor. Soc., xv., 1889, p, 206.) 

* Weather forecasting. S^, {Murray's Mag., yu., 1890, McK, p. 843.) 



Appendix XVIIl. 133 

S66laild, F. — Magnetische und meteorologische Beobachtangea zn Klagenfart. 
Dec. 1888— Not. 1889 and year. 80. 8.Le.a. 

♦ SheepshankBi R6Y. "R, — Correspondence respecting the Liverpool Observa- 
tory, between Mr. John Taylor and the Rev. R Sheepshanks. With supplement. 
8^ London, 1845. 

♦ A reply to Mr. Babbage's letter to "The Times," **on the planet 

Neptone and the Royal Astronomical Society's medal.*' 8**. London, 1847. 

♦ A letter to the Board of Visitors of the Greenwich Royal Observatory 

in reply to the calumnies of Mr. Babbage at their meeting in June 1853, and in his 
book entitled The Exposition of 1851. With correspondence prefixed. 8". London, 
1860. 

♦ II On the construction of standard thermometers. 8". T^ondon, 1 852. 

{Monthly Not. R. Astr. Soc.) 

♦ II Memoir of the late. 8°. London, 1856. (^Monthly Not. R. Astr, 

Soc., xvi., No. 4.) 

(Singapore, Principal Ciyil Medical Officer, Straits Settlements.) 

— Meteorological report. Straits Settlements, lor the year 1888. sm. f°. s.l.e.a. 

ll Singer, K. — I^ie Bodentemperatnren an der K. Stemwarte bei Miiuchen nnd 
der Zusammenhang ihrer Schwankungen mit den Witterungsverh&ltoissen. sm. f°. 
Munchen, 1890. (^Beob. meteor. Stat. K. Bayem.^ xi., 1889.) 



Sorel, G. — 1^ pression da vent d*apr^ les an^mom^tres de Robinson et de 
Bourdon. 4". (^BuU. milior. Pyr. -Orient., xvii., 1888.) 

Sur le calcnl de la pression du vent. 4**. {Bull, mitior. Pyr.-Orient., 



xvii., 1888.) 

South Australia. — Report on telegraphic determination of Australian longitudes. 
Ordered by the House of Assembly to be printed, Nov. 17th, 1886. f". s.l.e.a. 

* Steel, B. — The New Hebrides and Christian Missions, sm. 8^. London, 
1880. 

Stewart, C. H. — Note on the carbonic acid and micro-organisms in the air at 
various stations during the cruise of H.M.S. *' Jackal." la. 8". (J th Ann. Rep, 
Fish. Board Scotland, 1888, part iii., p. 472.) 

Stockholm, KongL Svenslca Vetenskaps-Alcademie.— Meteoroiogiska 

lakttagelser i Sverige . . . austUda och utaroetade under inseende af meteoro- 
logiska Central-Anstalten. xxvi. Bd. 2dra serien, Bd. 12. 1884. la. I*". Stock- 
holm, 1889. 

In the French language also. 

Meteorolog^ka Central-Anstalt.— ^^Inadsdfversigt af vadcrleken i 

Sverige till landtbnikets tjenst utgifven under meteorologiska Central- A iistaltens 

inseende af Dr. H. E. Hamberg. Arg&ng. ix. 1889. f*. Stockholm, 1890. 

Stokes, J. Meteorological ob.^ervations at Margate. 

See Margate, Medical Officer of Health. 

*|| Stoney. G. J. — On the cause of iridescence in clouds. 4". Dublin, 1887. 
{Sc. Trans. It. Dubl. Soc., N.S., iii., jp. G37.) 

Stonyhnrst College Observatory.— Results of meteorological, magoetical, and 
solar observations. By the Rev. S. J. Perry. 1888. sm. 8». Maikct Weighton, 
1889. 

The Appendix contains ** Results of meteor, obsns. taken at 
St. Ignatius' College, Malta, by the Rev. J. Scoles. 1888." 

V 

II Studnicka, F. J.— Gruudiuge einer Uyetographie des KOnigreiches l^hmen. 
Nach mehrjiihrigen Bcobachtungsergebnissen von 700 ombrometrischen Stationen. 
la. 8*». Prag, 1887. {Archiv. natitrw. Landesdurchf. B6km., vi., Nro. 3.) 

jl Resultate der ombrometrischen Beobachtungen in Bdhmen. 1879- 

1888. 5 vols. la. 4«». I*rag, 1880-84. {Abhandl. k. bohm. Gesellsch. Wissensch,, 
Folge vi., Bd, 10, 11, 12.) 

In the Czech language also. 

For continuation see Prague, Abhandl. k. bohm, Gesellsch. Wissensch., Folge vii. 

Stuttgart, EonigL statistisches Landesamt. — - Mitteiiungen. 1889. 

Nos. 1-12. la. 8". Stnggart, 1889-90. 
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Stuttgart, MeteorologlBChe Ceiltral8tation.--I>eat8che8 meteorologisehet 
Jahrbuch. Jahrg. 1888. Wiirttcmberg. MitteUangen der m!t dem kOnigl. statii 
tischen Landesamt yerbundenen meteorologischea Centralstation. Bearbeitet von 
L. Meyer, la. 4<>. Stattgart, 1889. 

Sundell, A. F.— AskYftdren i Finland 1888. 8^ Helsingfora, 1889. 

[Sydney Observatory.] — Kesults of meteorological obscrvatioDs made in New 
South Wales during 1887, under the direction of H. C. BuBBelL la- 8^ Sydney, 
1889. 

[ ] RcsultB of rain, river, and evaporation observations made in 

New South Wales, during 1888. By H. C. BnBSelL la. 8«. Sydney, 1889. 

Weather chart of Australia and New Zealand. 1889, Jan. 1 — 

Dec. 31. f>. Sheets. 



BOTal Society of New Sonth Wales.— Catalogue of the scientific 

books in the library. Part i. General catalogue. 8<*. Sydney, 1889. 

Journal and proceedings .... for 1888. Vol. xxii. 8^ 

Sydney, 1889. 

SymoilS, G. J. — British rainfall, 1888. On the distribution of rain over the 
British Isles, during the year 1888 . . . 8<*. London, 1889. 

Symons's Monthly Meteorological Magazinc—Vol. xxiv., 1889. 8\ 

London, 1890. 

Syracuse, Osservatorio Centrale di Siracnsa.— Osservaaoni meteoroiogiche 

fatte nell' osservatorio centrale di Siracusa e nello stazioni della rete mcteorico- 
agraria della provincia. Anno xiii., 1889, Jan.-Deo. 8^ Siracusa, 1889. 

Tacubaya, Observatorio Astrondmico Nacional— Anuario. 1890. For- 

mado bajo la direccidn del Ingeniero A. ABguianO. A2o x. sm. 8^ Mexico, 
1889. 

Taylor, A. S. — A thermometrical table, on the scales of Fahrenheit, Centigrade, 
and l^eaumur, comprising the most remarkable phenomena, chemical and physio- 
logical, connected with temperature, la. f**. Sheet. London, 1845. 

II Tebbutt, J.— On the high tides of June 15th-17th [1889]. 8^ IJoum, 
Proc. R, Soc. N.S.W., 1889.] 

Report of Mr. Tebbutt's observatory, Windsor, New South Wales, for the 

year 1888. 8°. Sydney, 1889. 

* <* The Times " register of events in 1889. 8^ London, 1890. 

TifliS, phyBikalisches Observatorimn. — Meteorologische Beobachtungen 
. . . in den Jahren 1887-1888. Herausgegeben von J. Mielbore. la. 8*^. 
Tiflis, 1888. 

In the Russian language also. 

Tokio, Imperial Meteorological Observatory.— Report of the meteoro- 
logical observations in the Empire of Japau. 1884-1885. 2 vols. la. 8*^. 8j.eai. 

In the Japanese language also. 

Meteorological Central Observatory.— Annual meteorological report. 

1886-1887, Parts i. and ii. 4 vols. la. 8°. s.l.eju 

In the Japanese language also. 

■ ' Tridaily weather maps, reports, remarks and indications. 1888- 

Jan. — Dec. 4**. 

Toronto. Bnrean of Industries for the Province of Ontario.— Annual 

Report. 1888. ParU i.-iii. 1 vol. la. 8^ Toronto, 1889. (Sessional Papers, 
xxi., 1889, Part ix.. No, 74.) 

Magnetical Observatory. — General meteorological register for the 

year 1888. 8<>. s.l.e.a. 

Meteordloncal Service, Dominion of Canada.— Monthly weather 

review. 1889, Jan. — Dec. la, 4o. s.l.e.a. 



Report . . . byC. CarpmaeL For the year ending December 

81, 1886. la. 8^ Ottawa, 1889. 

Trieste, L S. Accademia di Commercio e Nautica.--Osservanoni 

meteoroiogiche institoite all' Osservatorio Marittimo. 1889, Jan. — ^Dec, and Results, 
oblong la. 8^ Sheets. 



^ 
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Trieste, Osservatorio Harittimo. — Rapporto annaale . . . contcnente le 
osservazioni meteorologiche, mareografiche e fenologicbe di Trieste e le oBserrazioni 
meteoroloffiche di alcune altre stazioni Adriaticbe per Tanno 1886, redatto da 
F. Oena^^ VoL iii. la. 40. Trieste, 1889. 

Trinidad, Botanical Department. — Island rainfaU, I86B-I888. Compiled 

by J. H. Hart, oblong sm.%^ Portof-Spain, 1889. 

■ Botanic Gardens. — Meteorological results as taken at tbe Botanic 

Gardens, Trinidad, for 1886. Witb annual rainfall, 1862 to 1886, inclusiye. &m. f*. 
Sheet. 

Royal Botanic Gardens. — Annual report on the Royal Botanic 

Gardens and their work for 1888. sm. f<». Port-of-Spain, 1889. 

II Tripp, W. B. — South American rainfall south of the tropics. la. 8<*. (^Scott, 
Geogr, Mag. 1889, June.) 

Tucuman, Oflcina ftniinica.— Boletln. Tomo i., I888. la. 8**. Tucuman, 
1888. 

Turin. Societa Meteor ologica Italiana. — Annuario meteorologico italiano. 

Anno V. 1890. sm. S'*. Torino, 1890. 

Bollettino niensuule pubblicato per cura dell' Osservatorio centrale del 



Real Collegio Cario Alberto in Moucalieri. Serie ii., vols, viii.-ix. (della intera 
Collezionc Vols, xxiii.-xxiy.) 1888-89. sm. f . Torino, 1888-89. 

United States. — Report for the year 1888 on the agriculture of the Consular 
district of San Francisco. Diplomatic and Consular Reports on trade and finance. 
Foreign Office, Ko. 546. ia. 8^ London, 1889. 

Contains some notes on meteorology of Oregon. 

Upsala, Observatoire M6t6or61ogiqne de lUniversiti.— Bulletin mensue*. 

Vol. XX. 1888. Par H. H. HildcbrandsSOn. la. 4^. Upsal, 1888-89. 

Utrecht, EoninMijk Nederlandsch Heteorolofi;iscli Institnnt.— Baro- 

meterstanden en Winden in de Golf van Aden en den Indischen Oceaan bij Kaap 
Guardafui. oblong la. 8°. Utrecht, 1889. 

— Nederlandsch meteorologisch jaarboek. 1879, ii.; 1888. 2 vols. 

oblong 8°. Utrecht, 1889. 

Reizen door de Chinesche Zee en bet Westelijk Gedeelte van den 

Noord Pacific, en onderzoekiugen aaugaande -winden, zeestroomingen, enz. 
1. Deel, ii. vermoerderdc druk. II. Deel. 2 vols. la. 4^ Utrecht, 1879, 1876. 

[— ] Uur van stroom-kentering, waargenomen aan bocrd van het 

Licbtschip op den N. Hinderbank. 4^ Sheet. 

Waarnemingen in den Indischen Oceaan over de maanden 

December, Januari en Februari. oblong f*. Utrecht, 1889. 

— — ■ Waarnemingen van onweders in Nederland. 1882-88. 7 vols, 

la. 8^ Utrecht, 1882-86. Amsterdam, 1887-89. 

Vaughan, J. D. W. — Meteorological observations at Levnka and Suva, Fiji. 
1875 to 1885. 

See London, Coluniul and Indian Exhibition, 1886. Handbook of Fiji. 

Vienna, K K Central- Anstalt fiir Meteorologie nndErdmagnetismns.— 

Beobochtungen. 1889, Jun. — Dec., and Results. 8<*. 



K K Central-Anstalt fiir Meteorologie.— Teiegrafischer Wetter- 



bericht. Jahrg. xiii., 1889. Jan. 1 — Dec. 31. la. 4°. Sheets. 



Kais. Eonigl. geograpMsche Gtosellschaft in Wien.— Mitthell- 

ungen. li^88. Kedigirt von . . . F. Bitter YOn Le Monnicr. xxxi. Bd. 

(der neucn Folge xxi.) la. 8**. Wien, 1888. 

K. K. Stemwarte. — Meteorologische Beobachtungen auf der K. K. 



Stemwarte in den Jahren 1885 und 1886. la. 4<». Wien, 1888. {Ann, Wien 
Stemwarte, Bd. vi.) 

(Yolante, Q.) — Osservaxioni meteorologiche fatte in Alessandria alia Specola 
del Seminario. 1887,1888. Anni xxx.-xxxi. 2 vols. 8^ Alessandria, 1889. 

(Waldo, F.) — A review of some important tornado literature, la. 8°. (^Amer, 
meteor, joum,, vi., 1889,/?. 66.) 

Washington, HydrograpMc Office. — Pilot charts of the North Atlantic 
Ocean! 1889, Jan. — Dee. 12 charts, la. ^. 
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Washington, Hydro^aphic Office. — Report of ice and ice moTemcnts in 
Bering Sea and the Arctic basin, by £. Simpson, under the direction of C. H. 
StOClrton, commanding U^.S. '* Thetis." b». Washington, 1890. 

Signal Office.— Annual report of the Chief Signal Officer of the Army 

to the Secretary of War for the year 1888. la. 8°. W^ashmgton, 1888. 

Bibliography of meteoroh)gr. A classed catalogue of the printed 

literature of meteorology from the origin of piinting to the close of 1881 ; with a 
sopplcmeiit to the close of 1887, and an author index. Prepared under the direction 
of A. W. Greely. Edited by 0. L. Fassig. Part i. Temperature. Part ii. 
Moisture. 2 vols. 4°. Wai^hington, 1889. 



Monthly weather review. 1889, Jan. — Dec. and Suppl. 



Washington, 1889-90. 

War Department weather map. 1889, Jan. 1. — Dec. 31. la. f*. 

Sheets. 

Smithsonian Institution. — Annual report of the Board of Regents 

... for the year ending June 30, 1886. Part i. . 8®. Washington, 1 889. 

II Snrgeon-Gtoeral's Office.— List of books and articles on climatology 

and meteorology m the Library of the Surgeon- Geuerars Office, U.S.A. am. f . 
Washington, 1888. \^Extr acts from the Index Catalogue Surg Gen. Office.'] 

United States Coast and Geodetic Survey^— Methods and 



results. The currents and temperatures of Bering Sea. (By W. H. Dall.) A pp. 
No. 16.— Ueport for 1880. la. 4^ Washington, 1882. 

* ( War Department.) — Letter from the Secretary of War, trans- 
mitting letter of the Chief Signal Officer, on the rain-fall of the Pacific Slope asd the 
Western States and Territories, la. 4*». Washington, 1888. 

Weber, L. — Mittheilungen, betreflfend die im Auftrage des elektrotechnischen 
Vereins ausgefiihrteu Untersuchungeu iiber atmosphftrische Elektrizitat. Dritter 
Bericht. la. 8^ (Elektrotechn. Zeitschr., x., 1889, Aug.^ 

II t)ber Blitxphotographien. la. 8°. (^Sitzungsh. k. Prevss. Akad. 

Wissensch. Berlin, xxxviii., 1889, p 781.) 

CWeihrauch, K.) — ^Bericht iiber die Ergebnisse der Beobachtungen an den 
Kegenstatiunen der kaiscrlichen livl&iidischen gemeinnutzigen und okonomischen 
Societal filr das Jahr 1887. la. 4<'. Dorpat, 1889. 

Wellingtos, Colonial Mnsenm and Geological Survey.— ^Meteorological 

report, lt>Hii : including returns for 1888 and 1884, and averages for previous years. 
(Preface by J. Hoctor.) la. 8®. Wellington, s.a. 

* Weyher, C. L. — Sur les tourbillons, trombes, tem petes et spheres touniantcs. 
fitude et experiences. 2* ^, revue et augmcut^e. la. 8^. Paris, 1889. 

WMpple, G. M. — Photography in relation to meteorological work. la. S**. 
{Joum. Trans. Photojr. Soc. Gt. Brit., xiv., N.S.y 1889, No. 3, p. 16.) 

* White, W. H. — A series of letters on weather changes and their approximate 
cause's, reviewing the various weather theories. Letters by R., published in the 
*• Scottish Farmer and Horticulturist," on Admiral FitzRoy and his system of 
forecasts. Letter by Mercnrins, on weather predictions, and Letter by F. Pratt 
on the astronomic law of storms. Published for private circulation. sm. 8*. 
Glasgow, 1865. 

II Wild H. — Ncue Form magnetischer Variutionsinstrumentc mid zugeburendcr 
photograph ischcT Registrir-Appnrate mit Scalenablesung. la. 4". St. Petersbourg, 
1889. (^Mim. acad. imp. sc. St. PStersb., vii. serie, Tome xxxvii.. No. 4.) 

11 Normaler Gang und Storungen der erdmagnetischen Declination, sm. 

^. St. Petersburg, 1889. (Af//. phyi. chim., xiii., Livr. I, p. 49.) 

II Uber Assmann's neue Methode zur Ermittlung der wahren Lufttem- 

peratur. la. 4°. {Repert. Meteor., xii.. No. 11.) 

II et Backlnnd, 0.— I^PPort fait k Tacademie impcrialc des sciences 

par les delcgnds de la Kussie k la conference g6n^rale du mMre, reuuie ^ Paris en 
septembre 1889. la. 8^ (^Mkl. phys. chim. St. PStersh., xiii.,/). 123.) 

* Wilson G. — '^'^^ ^^^ ^^ ^^^ Honble. Henr^' Cavendish, including abstracts of 
his more important scientific papers and a critical enquiry into the claims of all the 
alleged discoverers of the composition of Ttater. 8". London, 1851. 
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Woeikqfi A. — I>er Einflnss ein«r Sohneedeeke aaf Boden, Klima and Wetter. 
U. 8*. Wien and Olmatz, 1889. {Gwgr. Ahhandl, v<m A. Penck, Wien, Bd. lit., 
J7^8,p. 8S1.) 

Voyage aax salines d*Iletsk et aa pays toisio. 8*. iCompt, rend, toe. 



^Sogr. Paris, 1888, Nas. 16 et 17.) 

II Wollnj) E. — Entgegnang, Teranlasst durch die Abhandlong des Herm 
C. Lang. Welche Zaverl&ssigkeit besitct die abendliche Thaapankts-bestimmang 
als Anhialtsponkt f&r Stellang der Nachtfroetprognose ? Beob. meteor. Stationen 
K. Bajezn, z., 1888. 8®. (jForechungen auf dSn Geb, Agrik.'phye,, Heidelberg, 
Bd. ui., Heft 1 u 2.) 

II — ^— - Zur Frage der Brauohbarkeit der Thaapanktmethode zar Yoraosbestim- 
mung der Nachtfr58te. 8°. {Forechungen aufdem Geb. Agrik.'phgs., Heidelberg, 
Bd. xu., Heft 8 » 4.) 

jl Untersacbangen tiber das Verhalten der atmosphAriscben Nieder- 

scbl&ge zur Pflanse nnd zum Boden. 8'. (^Farschungen auf dem Geb. Agrik.' 
phys.y Heidelberg, rii. Bd., Heft 5.) 

II — Untersacbangen fiber den Binflass der Farbe des Bodens aof dessen 
FeucbtigkeitsyerhiUtDisse and Koblens&aregebalt. 8^ (^Forschungen auf deu Geb, 
Agrik.'phya., Heidelberg, xii. Bd., Heft 5.) 

"Untersacbangen iiber den Einflass der Pflanzendeoke and der Beschat- 



tung aaf die pbysikalischen Ei^enschaften des Bodens. Dritte Mittheil. 8<*. 
(^Forechungen aufdem Geb. Agrtk.'phgs., Heidelberg, Bd. xii., Heft I u 2.) 

York, Yorkshire Philosophical Society. — Annual report of tbe Coancii 

... for 1888. la. 8«. York, 1889. 

* Zenker, W.— Die Vertheilang der W&rme aaf der Erdoberfl&cbe. la. 8*. 
Berlin, 1888. 

Zi-ka-wei, Observatoire Magnitique et M jtiorologiqne. — Balletin 

mensael. Tome xIt., ann^ 1888. sm. f». Zi-ka-wei, 1889. 

Zurich. — Bericbt tiber die VerbandlangeQ des interuationalen meteorologiscben 
Comity. Versammlong in Zurich im September, 1 888. Mit einem Vorwort tLber 
die Entwickelung der meteorologiscben Forschung in Deatscbland and einem 
Sachregister der verscbiedenen Bericbte des interuationalen Comit^s seit dem 
meteorologen Kongresse in Bom. Heraasgegeben von Dr. Kexuuayer. bt* 8*^. 
Hamburg, 1889. 

-^-^ Rapport da comit^ m^t^roloffique international. Reunion dc Zoriob, 

1888. Fublie par le Bureau Central Mitiorologique de France, la. 8*. 

Paris, 1889. 

— — Report of tbe fourtb meeting of tbe international meteorological Com- 
mittee. Zurich, September, 1888. Published by authority of the Meteorological 
CounciL la. 8"*. London, 1889. 

Schweix. Departement des Innem.— Grapbische Darstellung der 



schweiserischen bydrometrischen Beobaohtungen. 1 889. la. P. Sheets. 
For the second half of the year the title is in French. 



SchweizeriBche meteorologische Central-An8talt.*-Wetterbericht, 



1889, Jan. l— Deo. 81. sm. t*. Sheets. 
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APPENDIX XIX. 

Metbobological Office : Account of Receipts and Payments for the yee 

ending 31st March 1890. 



ESCBIPTB. 



£ «. (f. 

Balance from year 1898-89 - 

Parliamentary Vote - 

Repayment of expenses 
charged under — 
(1.) Incidental 

expenses - 7 9 
(2.) Special 

researches -4118 
(8.) Obserya- 
tories - 8 19 6 



ScpPLT OP Information : 

D.W. Charts and 
Forecasts - 247 13 9 

6 p.m. Charts - 25 

Information for 
Press Agen- 
cies, &c. - 105 19 10 

Telegrams - 99 7 1 



Sale OF Ivbtruii biitb, &c. : 
Royal Navy (A) 5 1 
Mercantile Ma- 
rine account (B) 66 13 4 



Commissions executed for 
Colonial and Foreign Insti- 
tutions, &c. (C) - 

Commission charged on work 
done for Colonies, &c. 



£ 5. dL 
3,468 12 9 

15,800 




21 2 



478 8 



71 13 5 

512 18 8 
28 1 



19,880 6 8 



Patmbhts. 



AoMINISTRAnOlf: 

Payment of Council - 
Secretary 

Salaries and wages - 
Rent, fuel, and lighting 
Incidental and contin- 
gent expenses : — 
Attendance, cleaning, 

&c. 
Furniture and fittings 
Expenses incidental 
to International 
Meteorological Con- 
gress 
Pensions 

Spbolal Rsbbarghbs 

Laitd Mstborologt: 
Obeenratories and sta- 
tions 
Salaries: — ^Discussion 
and reduction of ob- 
senrations - 

WSATHBR IlfFORMA- 
TION AND FOBB- 
CA8TS : 

Telegraphic reports 
and storm warnings 

Salaries : — Prepara- 
tion and issue of re- 
ports and forecasts - 

Inspbotions: 
Salaries and travelling 
expenses - 

OOKAN MeTEOROLOOT : 

Salaries : — Discussion 
and reduction of ob- 
serrations - 
Bxpenses incidental to 
the supply of instru- 
ments : — 
Proportion for care 
and issue of in- 
struments - 
Royal Navy - 
Mercantile Marine 
Distant island and 
coast stations 

Commissions executed 
for Colonial and 
Foreign Institutions, 
&c. - - 

Baianoe: 
Cash at Bank 
„ at Office 



£ f. d, 

955 18 4 

800 

801 4 2 
714 11 8 



350 8 
154 13 10 



5 2 
186 16 4 



1,954 8 1 



1,481 11 



2,548 4 4 



1,787 17 7 



1,587 16 



200 
525 15 
361 16 




I 
3 



6 18 1 



3,333 17 
82 9 



4 
4 



£ 8. 



3,968 U 
678 6 



3,435 IS 



4,336 



764 



2,682 



598 K 



3,416 I 
19,880 ( 



In the year 1889-90 the sum of 1,606/. 9s, bd. was paid to the Post Office on account of In 
and foreign telegrams, alloivances to clerks, and rental of private wires. 
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APPENDIX XX. 

LIST OF PUBLICATIONS, ftc. issued under the Authority 

of the Meteorological GounciL 



OFFICIAL. 

No. 1 Report for 1867. Presented to Parliament. 1$, 

2. Instructions for Meteorological Telegraphy. [Out of 

Print.] 

3. Fishery Barometer Manual. (New edition, 1887.) 6cL 

4. Charts of Surface Temperature, South Atlantic Ocean. 2s. 6d. 
6. Report for 1868. Presented to Parliament. 5d. 

6. Report for 1869. Presented to Parliament. lOd. 

7. Quarterly Weather Report for 1869.— Parts I. to IV. 

5s, each. 

8. Barometer Manual (Out of print, see Nos. 3, 24, 40, 60, 

and 61.) 

9. Quarterly Weather Report for 1870.— Parts I. to IV. 

5s. each. 
10. Report for 1870. Presented to Parliament. lO^f. 
*11. Contributions to our Knowledge of the Meteorology of Cape 

Horn and the West Coast of South America. 2s, 6d. 
*12. Currents and Surface Temperature of the North Atlantic 

Ocean, from the Equator to Lat. 40^ N., for each month of 

the year, with a General Current Chart. 2s, 6d. 

1 3. A Discussion of the Meteorology of the Part of the Atlantic 

lying North of 30° N., for the Eleven Days ending 8th 
February 1870. Price, with Book of Charts, 5*. 

14. Quarterly Weather Report for 1871.— Parts I. to IV. 

5s. each. 

15. Report for 1871. Presented to ParliamenL lOd. 

16. Quarterly Weather Report for 1872.— Parts I. to IV» 

5s. each. 

17. Report for 1872. Presented to Parliament. Is. 

18. Contributions to our Knowledge of the Meteorology of the 

Antarctic Regions. 2s. 

19. Quarterly Weather Report, 1873. — P^rts I. to IV. 5#.each. 

20. Charts of Meteorological Data for Square 3. Lat. (f—lif N. 

Long. 20^ — S(f W., and Remarks to accompany the 
Monthly Charts, which show the Best Routes across the 
Equator for each Month, &q. 20s. 

21. Report of the Proceedings of the Meteorological Congress 

at Vienna. 1873. 1^. 

22. Report for 1873. Presented to Parliament, id. 

23. Report of the Proceedings of the Conference on Maritime 

Meteorology held in London, 1874* 2s, 

24. Instructions in the Use of Meteorological Instruments. 

[Reprinted 1888.] 2s. 6d. 

25. Quarterly Weather Report for 1874.— Parts L, II., and IV. 

5s. each. Part III., 5s. 9d. 

26. Report for 1 874. Presented to Parliament. 6d. 

* The Meteorolo^cal Gonneil have giren awaj the copies which were placed at 
their Aispoial, hat the work can be porchaied from the Foblithen . 
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LIST OF PUBUGATIONS, i^Q.— continued. 

No. 27. Charts of Meteorological Data for the Nine 10^ Squares of 
the Atlantic which lie between 20^ N. and 10° S., and 
extend from 10° to 40^ W., with accompanjing Remarks, 
ending with the Best Routes across the Ek]uator. 24«. 

28. Contnbutions to our Knowledge of the Meteorology of 

Japan. By Staff-Commander Thomas H. Tiznrd, H.M.S. 
Challenger, Is, 

29. Report for 1875. Presented to Parliament. 4d. 

30. Quarterly Weather Report for 1876.— Parts I.— IV. 

5i. each. 

31. Report for 1876-7. Presented to Parliament. Ss. 5d. 
*32. A Discussion of the Meteorology of the North Atlantic 

during August 1873, with 31 Synoptic Charts. I5s. 
33. Quarterly Weather Report for 1876 (New Series).— Part J., 

6#. ; Parts IL, III., and lY., 5s. each. 
*34. Contributions to our Knowledge of the Meteorology of the 

Arctic Regions. Vol. I., — ^Part I., 2s. ; Part II., 10*. ; 

Part III., 6s. ; Part IV., 6s. ; Part V., 6s. 
85. Report for 1877-8. Presented to Parliament. Is. 

36. Report of the Proceedings of the Meteorological Congrofs 

at Rome, 1879. Is.Sd. 

37. Report on the Meteorology of Kerguelen Island. By the 

Rev. S. J. Perry, S.J., F.R.S. 3*. 

38. Report for 1878-9. Presented to Parliament. 6d. 

39. Meteorological Observations at Stations of the Second Order 

for the year 1878. 20*. 

40. Aids to the Study and Forecast of Weather, by the Rev. 

W. Clement Ley, M.A. 1*. 

41. Report for 1879-80. Presented to Parliament. 1*. 

42. Report for 1880-81. Presented to Parliament. 1#. 2d. 

43. Charts of Meteorological Data for the Ocean District 

adjacent to the Cape of Grood Hope, with accompanying 
Remarks. Price of the Charts, 25*. ; of the Remarks, 7*. 
44* Report on the Gales experienced in the Ocean District 
adjacent to the Cape of Good Hope, between Lat. 30^ 
and 50° S., and Long. 10° and 40^ E., by Capt. H. 
Toynbee. 7t. 6d. 

45. Meteorological Observations at Stations of the Second Order 

for the year 1879. 20*. 

46. Report on the Storm of October 13-14, 1881. By Robert H. 

Scott, F.R.S. 1*. 6d. 

47. Rainfall Tables of the British Isles for 1866-80. Compiled 

by G. J . Symons, F.R.S. 7*. 6d. 

48. Report for 1881-2. Presented to Parliament. 1*. 

49. Quarterly Weather Report for 1879. (New Series.) 

Appendices and Plates. 27*. Paiti I., IL, and III., 6*. 
each. Part IV., 6*. 6d, 
60. Quarterly Weather Report for 1880. (New Series.) 
Appendices and Plates. 28*. Partg I. and II., 6*. each. 
Part III. {In the Press.) 

51. Hourly Readings, 1881. (New Series.) Part I., 10*. Sd. 
Parts II., III., and IV., 21*. each. 



* The Meteoroloffioal Council have ffiven away the copies which were placed at 
their di§poeal, but the work can be purchased from the Piri>lif hers. 
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LIST OF PUBLICITIONS, ke.'-^ontinued. 

No. 62. Quarterly Weather Report for 1877. (New Series.) Appen- 
dices and Plates. 27s.; Part I., IDs,; Part IL, 5$. 
Part III., 4$. ed, ; Part IV., 6«. 
53. Meteorological Atlas of the British Isles. 6s, 6d, 
64. Hourly Readings, 1882. Parts I. and II., 20«.each. Part 
m., 22#. 6d. Part IV., 26s. 

55. Quarterly Weather Report for 1878. (New Series.) Appen- 

dices and Plates. 28i.; Parts I., II., III., and IV., 
6«. each. 

56. Sunshine Records of the United Kingdom fur 1881. 4s. 

57. Meteorological Obsei*vations at Stations of the Second Order 

for the year 1880. S4s. 6d. 

58. Report for 1882-3. Presented to Parliament. I0\d. 

59. Sea Temperature Chai'ts for the Atlantic, Pacific, and 

Indian Oceans. 2ls. 

60. Principles of Weather Forecasting. By the Hon. Ralph 

Abercromby, F.R.Met.Soc. (Second edition), 2s. 

61. A Barometer Manual for the Use of Seamen. Is. Sd. 

62. Monthly Weather Reports for 1884. Jan., Feb., March, May 

— ^Nov., Is. 6d. each. April (with 2 Appendices), 2s. 6d. 
Dec., Is. 9d. 

63. Hourly Readings, 1883. Parts I., II., and III., 21 f. each. 

Part IV., 30*, 

64. Report for 1883-4. Presented to Parliament. Is. 2d. 

65. Monthly Weather ReporU for 1885. Jan. to Dec Is. 6d. 

each. 

66. Meteorological Observations at Stations of the Second Order 

for the year 1881. S5s. 

67. Report for 1884-5. Presented to Parliament 4s. 4d. 

68. Monthly Weather Reports for 1886. Jan. to Dec, 1#. 6d. 

each. 

69. Meteorological Observations at Stations of the Second Order 

for the year 1882. 35«. 

70. Hourly Readings, 1884. Part I., 12*. ; Part II., 10*. ; 

Part III., \0s,6d. : Part IV., 15*. 

7 1 . Synchi'onous Weather Charts of the North Atlantic and the 

adjacent Continents. Aug. 1, 1882 to Sept. 3, 1883. 
Parts I. to IV. (33 sheets each.) 17*. each. 

72. Report for 1885-86. Presented to Parliament. Sd. 

73. Meteorological Observations at Stations of the Second Ord?r 

for the year 1883. 30*. 

74. Hourly Readings, 1885. Parts I. and IL, 11*. each. 

Part III., 10*. 6rf. ; Part IV., 12*. 

75. Report for 1886-87. Presented to Parliament. 8rf. 

76. Charts showing the Mean Barometric Pressure over the 

AUantie, Indian, and Pacific Oceans. 10*. 6d. Supple- 
mental Chart, 6d. 

77. Monthly Weather Reports for 1887. January to August, 

1*. 6d. each. September to December. (In the Press.) 

78. Meteorological Observations at Stations of the Second Order 

for the year 1884. 32*. 

79. Report for 1887-88. IVesented to Parliament. 1*. 

80. Daily Weather Charts of the Arabian Sea for the period of 

SIX weeks ending June 25, 1885 (The Aden Cyck>ne)» 
(In the Press.) 
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LIST OF PUBLIGATIONB, 9^.— continued. 

No. 81. Honrly Readings. 1886. Parts 1., II., and III. 10». 6d. 
each. Part IV. 12*. 6d. 

82. Meteorological Observations at Stations of the Second Order 

for the year 1885. 31*. 

83. Meteorological Observations at the Foreign and Colonial 

Stations of the Royal En^neers and Army Medical De- 
partment. 1852-1886. 23*. 

84. Report for 1888-69. Presented to Parliament. 5^^^. 

*85. Weekly Weather Report for the year 1888. Vol. V. Second 
Series. 4d. per week. With Appendices and Monthly 
Supplements, priced separately. 

86. Weekly Weather Report for the year 1889. Vol. VI. 

Second Series, 6d. per week. With Appendices and 
Supplements, priced separately. 

87. Weekly Weather Report for 1890. Vol. VII. Third Series. 

6d. per week. With Appendices and Monthly Supple- 
ments, priced separately. 

88. Meteorological Obsei'vations at Stations of the Second Order 

for 1886. 25*. 

89. Meteorological Observations made at Sanchez, Samaua Bay, 

St Domingo. 1886-88. By the late W. Reid,* M.D. 
Ss.M. 

90. Cyclone Tracks in the South Indian Ocean. (In the Press.) 

91. Report for 1889-90. 7id. 

92. Charts of Meteorological Data near Cape Gnardafiii. (In 

the Prass.) 

93. Harmonic Analysis of Hourly Observations of Air Tem- 

perature and Pressure at British Observatories. (In the 
Press.) 

94. Hourly Readings. 1887. (In the Press.) 

96. Meteorological Observations at Stations of the Second Order. 
1887. (In the Press.) 



NON-OFFICIAL. 



No. 1. Report to the Committee on the Connexion between 
Strong Wmds and Barometrical Differences. — ^By Robert 
H. Scott, Director of the Office. Sd. 

t2. Report to the Committee on the Meteorology of the 
North Atlantic. — By Captain H. Toynbee, Marine Super- 
intendent. 1*. 

t3. Report to the Committee on the Use of Isobaric Curves. — 
By Captain H. Toynbee, Marine Superintendent. 1*. 

4. Routes for Steamers from Aden to the Straits of Sunda and 
back. Translated from a Paper issued by the Royal 
Meteorological Institute of the NetherUnds. 6d. 



♦ The pubUcatkm of the Weekly Weather Report began in February 1878. 
t The Meteorological Ck>uncil have giren away the copies which were placed at 
their dispoaal, bnt 3ie work can be pnrehafed from the Pobliahers. 
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LIST OF PUBLICATIONS, kc.-^mtimed. 

No. 5. On the Winds, &€• of the North Atlantic along the Tracks 
of Steamers from the Channel to New York. Translated 
from a Paper issued bj the Deutsche Seewarte, Hamburg. 
6d 

6. Beport of the Proceedings of the Meteorological Conference 

at Leipzig. 1872. li. 

7. Notes on the Form of Cyclones in the Southern Indian 

Ocean. — By C. Meldrum, M.A., F.R.S. [Out of 
Print.] 

8. Report on Weather Telegraphy and Storm Warnings. Pre- 

sented to the Meteorological Congress at Vienna. 1873. 

9. Beport of the Permanent Committee of the Vienna Congress 

for 1874. 1*. Gd. 

10. On the Physical Geography of that part of the Atlantic 

which lies between 2(r N. and 10^ S. and extends from 
10° to 40° W. A Paper read before the British Asso- 
ciation at Bristol, in August 1876. — ^By Capt. Tojmbee, 
F.R.A.S., F.B.G.S., Marine Superintendent. 1*. 6<f. 

11. Repoit of the Permanent Committee of the Vienna Con- 

gress for 1876. 2s. 

12. Beports to the Permanent Committee of the Vienna Con- 

gress on Atmospheric Electricity, Maritime Meteorology, 
and Weather Telegraphy, 1878. 2$. 

13. Beport of the Permanent Committee of the Vienna Congress 

for 1878. Gd. 

14. Beport of the International Meteorological Committee 

Meeting at Berne, 1880. Is. 

16. Beport of the Second Meeting of the International Meteoro- 
logical Committee, held at Copenhagen, August 1882. 
2s. Gd, 

16. Beport of the Third Meeting of the International Meteoro- 

logical Committee, held at Paris, September 1885. \s. 

17. Beport of the Fourth Meeting of the International Meteoro- 

logical Committee held at Ziirich, September 1888. Ad* 
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INDEX. 



Abrolhos Islands, supply of instruments to 
Accessions to the Library ... 

Account of receipts and payments for 1889-90 
Actinometer (Yiolle's), experiments on 
Aden cyclone of June 1885, preparation of charts for 
Anemometer (bridled), experiments by Mr. Dines 

(electric), erected at Kew - - - 

Army Medical Department Observations, publication of 



Page 
8 

. lis 

. 138 
21,46 
7 
• 21 
. 21 
. 22 



B. 

Baker, T. W., report of inspections - • • • - 84 

Barometer charts for Atlantic, Pacific, and Indian Oceans, issue of - 7 

Barrow-in-Furness, discontinuance of station at - • • 8 

Ben Nevis, observations on - - • - • -20 

Bermuda, correspondence with Board of Trade as to proposed 
station at - - • • • - - 15, 99 

Board of Trade, correspondence as to Washington Maritime Con- 
. ference - - - - - - - 15, 97 

, Meteorological Station at Bermuda - - 15, 99 

Bridled anemometer, experiments by Mr. W. H. Dines - - 21 

Buchan, A., report of inspections - • - - -74 



c. 

Cape Q-uardafui, currents, &c,, in the neighbourhood of 

Captains who have sent in ** excellent logs," list of - 

Charts of the Aden cyclone of June 1885, in preparation 

of barometrical pressure for the Atlantic, Pacific, and Indian 

Oceans, issue of - - - • - 

— *- of the currents for ditto, progress of • 

, Red Sea, in preparation • - . . 

Cloud photography - « . - . 
Code of Regulations for First Class Observatories 
Contents ---*--- 
Cotton cloth factories, thermometers for 
Council, list of - 
Current charts for Atlantic, Pacific, and Indian Oceans, progress of 
Curtis, B. H., memorandum on work done with harmonic analyser 
Cyclone tracks in the Southern Indian Ocean, preparation of charts 
of 
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Daily Weather Report, persons supplied with - - - - 9 

, publication of * - - - - - - 87 

Deaths of excellent obserTers -•-..- 6 

Dines, W. H., experiments relating to bridled anemometer - - 21 

, note on experiments relating to wind pressure - - - 36 

Docnments received from foreign land stations, list of • - 63 

from land stations in the British Isles, list of - - - 108 

from ships, list of- - - - - - -65 

Dnblin Registrar General, information supplied to - - - 17 

Dungeness, change of reporter at - • - - - 8 

E. 

Electric anemometer erected at Kew - - - - - 21 

^* Excellent " observers, list of - - - . - - 6, 60 

, deaths of- • - - - - -6 

Expenditure ... - - - . 22, 138 

F. 

Fishery barometers, inspection of - - - - 16, 73, 83 

, list of places supplied with ----- 102 

, number supplied -------15 

Forecasts of weather during hay harvest - - - 11,12 

exhibited in London -.--.. 9 

of weather, inquiries at the Office and by telegraph - - 9, 91 

, preparation and issue of - - - - - - 9, 90 

, report on comparison of, for each month - - - 94 

, summary of results of comparison of, for the year 1889-90 - 10 
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, system of checking - - - - - - 92 

supplied to the Fleet during manoeuvres - - - 12 

, cori'espondence with Washington Chief Signal Office as to 
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Foreign land stations, list of documents received from - - 63 

Fort William, establishment of observatory at - • - 20 

G. 

Gales not wai-ned for, in 1889 - - - - - 13 

H. 

Harmonic analyser - - - - - - 21, 47 

Hay harvest forecasts, list of recipients of - - - - 11 

, summary of results of, for 1889 - - - - - 12 

Home Office, correspondence as to thermometers for cotton cloth 

factories ----•--•21 

Hourly Readings, change in publication of - - - - 18 

I. 

Indian Ocean cyclone tracks, preparation of charts of . . 7 

Inspection of stations - - - - -^ • -8, 16 

, reports of- 12, 74, 77, 83, 84 
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Maiden Island, supply of instruments to - - • - 8 

Marine work of the Office, the future • - - • - 7 

Maritime Conference at Washington, correspondence with Board of 
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Monthly Summary of the Weekly Weather Report, publication of - 90 
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Kew Guinea, supply of instruments to - • 
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Observatories, code of regulations for - - • 
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P. 

Port Moresby, supply of instruments to - • 
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Publications ------ 
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Q. 

Quarterly Weather Report, publication of - 
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Red Sea Charts, preparation of - • - 

Registrar General for Ireland, information supplied to 
Reid, Dr. W. (the late), publication of observations by 
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Royal Engineers, publication of observations by 
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The executive officers are as in the lasc Beport : — 

Mr. R. H. Scott, M.A., RR.S., Secretary. 
Nav.-Lieut. C. W- Baillie, R.N., F.KA.S., Marine Super- 
intendent. 

Purchase of new Home for Valencia Observatory, — ^The Council, Transfer of 
having come to the concmsion that it was deeirable to, transfer Xh^^^^^V, 
their observatory on Valencia Island to a house in the immediate 
neighbourhood in a more favourable situation, arranged, with the 
sanction of the Treasury and the assent of the Royal Society, to 
supply the necessary funds for the purchase of Westwood Honse, 
Cahirciveen^ in the name of the President and Council of the Royid 
Society, the legal status of the Meteorological Council not 
admitting of their entering into a contract of this description. The 
particulars will be found in Appendix I.^ p. 23, 

hegistratioH under Companies Act — In view of the^difficulty that BegittimtioB of 
arose in the foregoing matter the Council further resolved to apply Council m a 
to the Board of Trade for registration under section 23 of the b225\"^ 
Companies Act, 1867, having first obtained the consent of the 
President and Council of the Royal Society to their action. .The 
matter is now under the consideration of the Board of Trade. 

Admission of Boy Clerks, — To regulate in a more satisfactory 
manner the admission of boy clerks to the Office, rules were framed 
on the subject during the past year, followin&( as far as practicable 
the system followed in the Public Service. The rules wui be found 
at Appendix II., p. 25. 

The present Report is arranged under three headings :— • 

I. Ocean Meteorology. 
II. Weather Telegraphy. 
III. Land Meteorology of the British Isles. 
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PART I. 



CoUectioii of 
infonnatioD* 



Beoognition of 

••exoeUent'* 

obserren. 



OOBAK MeTEOBOLOGT. 

Collection of Information — The practice followed by the Office 
with reference to observers at sea, as described in former Beports, 
remains unchanged. 

Appendix III. (p. 26) contains a list of all the observers who 
daring the past year have contributed logs classed as '' excellent." 
Several of these observers have regularly co-operated with the 
Office for many years. The names which appear in the list for 
the first time are as follow : — 



Captain's Name. 


Ship. 




George of Wales, H.B.H. Prince (Lieut. 


H.M.8. « Thrush." 




and Commr.y K.G.). 








Andersen, O. E. 


. 


S.S. " Longhirst." 




Backler, J. H. 


m 


S.S. " Essequibo." 




Day, Lieut. E. A., R.N. 


- 


H.M.S. "Dart." 




EUiott, W.,R.N.R. - 


• 


S.S. ** Clan Murray.'* 




Gilpin-Brown, Lieut. F. D., B.N. 


- 


H.M.S. " Egeria." 




Gould, H. W. 


- 


S.S. ** Norse King." 




Home, W. E., R.N., M.B., B. Sc 


• 


H.M.S. ** Thrush." 




Nicholson, J.I. 


m 


" Majestic." 




Somerville, Lieut Boyle, T. R.N. 
Squares, W. G., Chief Officer 


m 


F.M.S.**Dart" 




- 


S.S. « Minia." 




Speck, F. - . - 


- 


S.S. "RohiUa." 




Streater, R. - 


m 


** Lutterworth." 




Trenaman, B. W. 


m 


S.S. "Pascal." 




Young, W. H., Chief Officer- 


m 


S.S. " Clan Murray." 





JPfopoiiion of 
^'exoeUent" to 
total niunber of 
logs reoeiTed. 




The total number of logs received in the year ending March 31, 
1891, is 156, of which 115, or 74 per cent., have been classed as 
•'excellent." 

The average number of logs received annually during the five 

} rears, 1885-89, was 183, of which the per-centage of '* excellent " 
ogs was 75. 

The Council take this opportunity of expressing their best thanks 
to the observers who have assisted them during the past year. 

They r^ret to have to announce the deaths of two of their 
observers ; Capt W. Hird, ship '^ Marlborough," who had kept 
6 " excellent ** logs; and Capt. T. Mesnard, ship "Sierra 
Miranda/' who had kept 9. 

Appendix IV. (p. 28) gives a list of meteorological Jogs and 
of meteorological reports from stations abroad, received at the 
Office during the year. 
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The follo^vring summary of the voyages of the ships observing Districts from 
for the Office shows the districts from which observations were ^^i^** ^^^*^ 
received during the year :— SSTed"* 

To Baffin's Bay or Greenland - ... 4 

,y North America, East Coast « - -17 

jf jf fj West ,♦ - - - - 3 

Off East Coast of North America ... 3 

To West Indies ..... jg 

,, South America, East Coast - - - - 19 

„ „ „ West „ - - . - 3 

„ Australia and New Zealand, vi& Cape of Good Hope 23 

At Australian stations - • ... 7 

To India, vi& Suez ..... 5 

„ India, vi& Cape of Good Hope - - - 22 

„ China, vi& Suez -....>) 

„ Cape of Good Hope - . . - 12 

„ East Coast of Afiica . - . . j 

Between British Ports ----- 4 

To Continental Ports - .... 9 

Bed Sea Charts. — ^The printing of these charts has been delayed Red Sea. 
by the introduction of new matter relating to the distribution of 
gales, llie charts are now almost completed. 

Cape Guardafvi Charts. — These charts have been engraved Cape Goarda- 
and published. ^"i* 

The Aden Cyclone of June 1885. — These charts have been The Aden 
engraved and published. Cyclone. 

Cyclone Tracks in the Southern Indian Ocean. — These have Jf d»an Ocean 
been engraved and published. ^^ ^^^^ 

Current Charts for the Atlantic, Pacific, and Indian Oceans. — Current Charts. 
The extraction of data from the Remark Books of the Royal 
Navy has been completed^ and the Royal Navy log books are 
now being examined for the period prior to the introduction of 
the uniform system of Remark Booka 

Southern Ocean, — The extraction of data from the OflSce loors Southern 
for this district has been completed^ and the log books of H. M. Ocean, 
ships are now being dealt with. 

Supply of Instruments to Stations in the Pacific, frc. — In I**cific 
further continuance of the endeavour to obtain information from ^^^' 
the Pacific Islands and other rarely visited parts of the ocean, 
instruments have been supplied during the year to three stations 
in British New Guinea^ to Fotuna Island, New Hebrides, and to 
Yalua Island in the Banks Group, lying to the north of the last- 
named group. The Council also intend in the coming summer to 
supply a meteorological outfit, with a self-recording anemometer, 
to St. Helena. 

Heligoland. — The instruments belonging to the Office at Heligo- 
land have been withdrawn, on the transfer of that island to 
Germany. 
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Stock of 
Instnunents 
belonging to 
the Office. 



Administra- 
tive. 



Inspection of 
the Stations. 



Discussion of 
the reports. 



Display of 
information in 
front of the 
Office. 



Supply and Stock of Instruments, — In Appendix V. (p. 34) 
is ^ven a list of the meteorological instruments supplied by the 
Office to shipa in the Eoyal Navy during the year, with a 
statement for the 3l8t March 1891 of the stock and distribution 
of the instruments standiug on the books to the account of the 
Admiralty. 

Appendix VI. (p. 35) gives similar information with regard to 
the disposal of the other instruments belonging to the Office, 
remaining in store, or which have been supplied to the Mercantile 
Marine, observatories, telegraph offices, &c. 

PART 11. 
Weather Telegraphy and Fobeoasts. 

There have been no serious interruptions of telegraphic com- 
munication, and no changes in the reporting staflP, during the year. 

A list of the telegraphic reporting stations, British and Foreign, 
is given in Appendix VIL (p. 36). 

The work in this branch of the Office continues to increase. 
The Daily and Weekly Weather Reports, in particular, have been 
extended and improved. 

Inspection of the Telegraphic Reporting Stations. — The tele- 
graphic reporting stations have been inspected during the year, in 
England by Mr. Ley, in Scotland by Mr. Buchan, and in Ireland 
and Wales by Mr. Scott. The reports submitted by the Inspectors 
to the Council, which are printed in Appendix VITI. (p. 37), show 
that the efficiency of the service continues to be satisfactorily 
maintained. 

Discussion and Publication of the Information received, — The 
practice of the Office in collecting, discussing, and disseminating 
the meteorological inFormation received by tdegraph is described 
in Appendix IX. (p. 55). The Daily Weather Report has 
appeared regularly during the year ; for details see that Appen- 
dix. It is distributed free of cost as follows : — To newspapers, 
seven copies; to seaports, for public exhibition, 71 copies; to 
Government offices and public institutions, 66 copies ; to corre- 
spondents of the Office, 73 copies ; and to foreign meteorological 
establishments, 46 copies. Nearly 200 copies are issued regularly 
to subscribers. 

The Weekly Weather Report, with its Monthly Appendices, 
has also appeared regularly ; for particulars of this publication see 
Appendix IX., p. 56. 

Public display at the Office of the State of the Weather on 
British Coasts. — With a view to the earliest possible supply to 
the public of the latest information as to the weather received from 
the principal points on the southern coasts, the substance of the 
reports received by telegraph at 9.30 a.m. and 3 p.m. every week 
day, of the state of the weather and sea at the following stations : 
Yarmouth, Dunjgreness, the Needles (Hurat Castle), Scilly, 
Holyhead, and Valencia, is displayed in a conspicuous manner 
on the front of the Office, 63, Victoria Street. 
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Weather Forecasts. — ForecaBts are prepared three times a Foreoaits. 
day, namely, at 11 a.m.9 at 3.30 p.m., and 8.30 p.m. The Fore- 
casts prepared at 11 a.m.; on the information derived from the 
8 a.m. reports, refer to the probable weather between noon on the 
(lay of issue and noon on the following day. They are publicly 
exhibited in several places in London/ and are supplied to the 
afternoon editions of the newspapers. The 3.30 p.m. Forecasts are 
employed for storm warnings only, excepting in the hay harvest 
season, when they are issued, as subsequently explained. The 
forecasts at 8.30 p.m. are specially prepared for publication in the 
morning newspapers, but all the forecasts are available for the 
information of anyone who applies for them at the Office. 

llie inquiries received through the Post Office for special 53***™" ■* ^® 
forecasts during the year amounted to 58, and the personal appli- ^* 
cations to 45. The rules of the Office relating to such inquiries 
are stated in Appendix IX. (p. t)0). 

The results of a comparison of the Forecasts issued at 8.30 p.m ^f^*^^ ^^ 
during the year, with the weather actually experienced are given °''^*****' 
in Appendix X. (p. 62). The following summary shows the 
successes and failures over the whole United Kingdom, estimated 
as explained in that Appendix. The results were best, 88 per 
cent., for England South, and worst, 77 per cent., for Ireland 
South. 



Summary of Bescltb of 8.30 p.m. Forecasts, 1890-91, 





Per-oentages. 


Total per- 


Distrioti. 


Complete 
Sucoeaa. 


Partial* 
Suoceaa. 


Partial* 
Failure. 


Total 
Failure. 


centage of 
Sucoeaa. 


SOOTULND, N. - 

„ E. - - 
Ekolaicd, N.B. - 

„ E. - 
Midland Countisb - 
England, S. - - 
Scotland, W. - 
England, N.W. 

„ S. W. 
Ireland, N. - 

„ S. - 


4S 
58 
54 
53 
53 
58 
46 
49 
5S 
45 
43 


85 
97 
89 
30 
30 
30 
33 
84 
81 
84 
85 


11 
13 
12 
13 
13 
10 
14 
11 
11 
12 
14 


6 

7 
6 
5 
4 
8 
8 
6 
7 
9 
10 


S8 
80 
83 
88 
83 
88 
79 
88 
88 
79 
77 


Summary - 


50 


32 


12. 


6 


82 



* Note <' partial " implies " more than half." 



* Vi2., in the City, at the Mansion House, Lloyd's Rooms. Messrs. R. & J. Beck's, 
Comhill, and Messrs. de la Roe & Co.'s, Bunhill Ro^; in the West End, in 
the Libraries of the House of Lords and House of Commons , at Messrs. Elliot's, 
St. Martin's Lane; Measn. Stanford'n, Charing Cross ; Messrs. Negretti & Zambra's, 
Regent Street ; and Messxa. Fastorelli's, New Bond Street ; and at the Office, 68, 
Victoria Street. 
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The {ollowing table shows for each year from 1882 to 1890, 
inclusive, the per-centages of complete and partial success of the 
Forecasts issued at 8.30 p.m. for the whole year. 

Pee-oentagbs of Results of Forecasts for the whole of the 

Bbitish Isles. 



Tear. 



Complete 
Sucoeas. 



Partial, ije,, 

more than 

Half Sucoeas. 



1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1890 



Average 



4S 
48 
50 
50 
49 
52 
51 
49 
50 



49 



87 
88 
31 
34 
31 
32 
31 
82 
82 



32 



Total 
Sncoeia. 



80 
81 
81 
84 
80 
84 
82 
81 
82 



81 



Hay Harvest Forecasts. — The Council renewed in 1890 the 
offer made in previous years to the Royal Agricultural Society, the 
Royal Dublin Society, and the Highland and Agricultural Society 
to send Daily Forecasts gratis during the haymaking season to a 
number of observers selected by those Societies, on two conditions, 
viz., that the information should be made known as widely as 
possible, and a record of the weather actually experienced sent 
weekly to the Office. The Societies accepted the proposal, and 
the Forecasts were issued as shown in the following table : — 

List of those who received Hay Harvest Forecasts 

in 1890. 



Difltricti. 


To whom sent. 


Address. 


0. 


ScOTUOfD, N. 


mm • 


Rev. Dr. Joass 
Major Smith - 


Golspie. 

Munlochj, Inrerness. 


1. 


SCOTLANP, E. 


f 


J. Whitton 

G. Murdoch - 

C. L. W. Forbes 


Glamis Castle, bj Forfiir. 
Rothiemay, Huntly. 
Aberfeldy. 


2. 


Bk GLAND, N J:. 


-* 


Sir J. WlBon - 
J. Turner 


Chillingham Bams, Chatton, 

Nor^umberland. 
The Grange, Ulceby. 


3. 


Enolahd, E. 


• * 


W. Birkbeck - 
Sir J. B. Lawes, Bt, and 
J. H. Gilbert, FhJ). 


High House, Thorpe, Norwich. 
Rothamsted, Harpenden. 


4. 


MlDLAlTD 
COUNTIBS 


■( 


Royal Agricultnral 

College. 
E. £. Harcourt- Vernon 


Cirencester. 

Grove Hall, East Retford. 


5. 


EivoLAin), 8. 


{ 


C. Whitehead - 
E. P. Sqnarey 
G. M. Allender 
M. J. Sutton - 


Banning House, Maidstone. 
The Moot, Downton, Wilta. 
Stammerham, Horsham. 
Reading. 
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DMiMi. 


Towhammmt. 


Addren. 






W.CtlAu - 


Cattle Hill. Dalreocb, Dnm- 


>. SOOTLUTD, W. 




H. J. Stawut, H.P. ' 
J. 8. R. Ballingml 


Ard«ell, StTMuaer. 
EallabuiHoiue.lBUj. 


7. Biioj.«B. H.W. 


-{ 


G. W.Wnij - 
TheBwlofDetV.K.G. 


LerboTD, ToAAin. 


0. EHauMD, 8.W. 




Colonel T. Picton Tnr. 

berriU. 
The Bui of Dnci« 
T. Djk* 
B. Nsville GreQTilla - 


EweDDj Priory. Bridgend, 
I^ng Adilon, Clifton, BriitoL 


9. lULASD,!!. 


•{ 


BF.Fwidl - 

J. M. WiUoD, J J. . 


MoTnalty, Co. MMth. 


10. Iuuin>,8. 




D. A. l£1»ud 
W.T*lt«tCMMbie.DX. 


I^ritfown, Eilkennj. 
AidCnt Abbej, ti«lec, Co. 
Kerry. 




1- 


Th«EwloriloMe,K.F. 



The isBQe of the forecMtB commenced on June 11th witK those 
for the South and East of England, and were continued for about 
five weeks, ending on the 3rd of August over the ftreater part of 
Scotland, and a veek later in Ireland. 

The general result of the issue of these forecasts, shovn by 
the subjoined table, has been prepared solely from the reports 
of the above-mentioned gentlemen, and is entirely independent 
of any estimate formed within the Office itself : — 

SoHUABY of Rbsultb. — Hat Habtest Fobegasts, 1890. 



These figures show that the results for the forecasts for 1890 
were about the same as those for 1889, and indicate the highest pro- 
portion of luccesa that has ever been reached. 
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The largest general per-centags (95) was attaioed in the eaat of 
Sootload, and the loweat (85j woa in England North-weat. 

A farmer reference waa made to the Board of Agriculture on 
the subject of the possible extended utilizaltion of these forecast* 
in Agricultural diatricta, is pursnanoe of the intention noted in 
last year's Report. 

Supply of Forectuta to the Fleet during the ManoBUvres. — At 
the request of tbn Admiralty daily forecasts were supplied to the 
Commander-in-Chief of the "A" Fleet during the continuance 
of the Manoeuvres as in the two preceding years. 

Storm Wamingt for the CoaitM of the United Kittffdomj — In 
Appendix XI. (p. 63) are given the names of the stations 
furnished with signals for Storm Warnings, in accordance with 
Circular 717 of the Board of Trade ismed in February 1874. 

These stations were, at the end of March 1S91, 153 in number, 
situated : — 

72 in England, 16 in Wales, 44 in Scotland, 15 in Irdand, 
3 in the Isle of Man, and 3 in the Channel Islands. 

A comparison has been made in the Office between the wamings 
issued during tho year anil the weather experienced on our coasts, 
the warnings being tested by the method eicplained in Appendix 
XX. {p. 60). The results of this comparison are shoirn in the 
following tables: — 

Rbtubn of the Eesdlt of the CoMPi^isoN between the 
Wakmikqb issued and the Wbathbr uxpebibnceo in 1890. 



le nortlien t>«t of tiM dtrtriot. 
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Widt a Tiew of adding to the efficiency of these waminers a ^tam 
revision of the districts in which .the stations are arranged has ^^^'^fl^ 
been - made dnrinff ithe year, and farther measores taken to 
impiove the record of storms on the coasts by means of which 
the utility of the warnings are better checked than was formerly 
the case. 



Notes as to Gales in 1890 for which Wabnings 

were not issued. 

Ghdes, for which no warning was issued^ were experienced on 
11 occasions. They wore in almost all instances confined to very 
limited portions of the coast, and may be grouped as follows : — 

Three (on January 14th, March 24th, and November 4th) 
were felt in ** Ireland, N.VV.'' only. This is the first year in 
which any attempt has been made to warn this coast at all, as its 
▼ery exposed position makes it liable to be affected by gales 
which arise from causes too far distant to be detected by the 
instruments in our islands in time for warnings to be issued. 

One (January 7th) was of a sporadic character-— only a few of 
the stations in the district (the Irish Sea) feeling any gale at 
all. 

Three (January 9th, 17th, and December SOth-Slst) resulted 
firom the unexpected extension to an unwarned portion of the 
coast of gales which had been duly warned for in the other 
districts where they were felt 

Two (April 8th-9th and November 4th) were caused by a very 
sudden increase of pressure in the rear of disturbances which 
appeared to be passing away as unimportant systems. 

Those needing special remark were the gales of — 

March 12. — A fresh to strono^ gale from south-west and west 
felt over the northern parts of the kingdom. Its approach was 
not indicated by the Reports of March 11th. 

June 25th. — Severe south-westerly to westerly gale in Scotland 
—caused by a depression which was either (1) much deeper on 
evening of 24th than appeared from the telegraphic reports, or 
(2) increased greatly in intensity as its centre advanced towards 
Scotland. 

November 14. — Fresh to strong southerly to south-easterly gale 
felt over ** Ireland, S.W." and the Irish Sea. No indication of 
its approach was given by the reports of the 13th. 

December 30th-3l8t. — An easterly gale felt in the Bristol 
Channel and Irish Sea. Caused by the advance of a depression 
to Spain while an anticyclone of great intensity lay over the North 
Sea and south of ScancUnavia. Our southern, eastern, and north- 
eastern coasts were warned, but the Bristol Channel and Irish 
Sea did not seem to be threatened. 
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n^^foT* ^ ^® following table contabe a comparatiTtB statement of the 
1889 with ^^rm warnings and their results in 1890, and in the ten preceding 
prerioos jmn. JQ^n. It Will be seen that the total per-centage of warnings 

justified is 86 '5, bemg 5 "3 percent, more than that for the 

preceding year : — 



Fishery 
barometen. 



Simoltaneoni 
obserratioiia. 




Tean. 


Total No. of 

Warning 


Waminn 
Juitifledby 


Warnings 
Juitifledby 


Total Warnings 


Warnings not 

Jostifledby 

snbseqaens 

Weather. 




itsaedT 


•abseqnant 
Galea 


subteqoent 
strong winds. 


justtfledT^ 






p.c. 


p.c. 


p.c 


p.e. 


1880 


390 


58*3 


84*6 


83-8 


13-3 


1881 


454 


58-6 


83-3 


81-9 


14-8 


1883 


503 


61-4 


Sl'l 


88*5 


14-9 


1883 


610 


56-3 


81-6 


77-8 


80*8 


1884 


461 


66-4 


80*0 


86-4 


13'1 


1885 


591 


55-3 


34-0 


79-3 


19-6 


1888 


549 


55-3 


86*9 


88-8 


15-9 


1887 


473 


55*5 


86-1 


81-6 


16-4 


1888 


539 


55-3 


88-6 


83*9 


14-3 


1889 


873 


47-7 


33-5 


81-8 


16-9 


1890 


525 


61'0 


95-5 


86-5 

• 


9-3 



Fishery Barometers, — To add to the means of obtaining warn- 
ings of stormy weather by the sea-going population, barometers 
were many years ago supplied by the Board of Tnfle on loan 
to fishing villages and other places on the coasts to be set up for 
public information. The whole number of stations supplied 
by the Office with these instruments is 180. Of these 58 are in 
England, 6 in Wales, 51 in Ireland, 60 in Scotland, 4 in the 
Isle of Man, and 1 in Jersey. The list b given in Appendix 
XII., p. 65. 

The inspection of the Fishery Barometers in EDgland and 
Ireland, which was commenced two years ago, has been completed 
by Captain Toynbee during; the pist summer. 

In almost all cases the instrumsnti were fouad to be ia ^ood 
order, and they seemed to be valued by the fishermen. When* 
ever possible, the opportunity of the inspectioa was taken to 
impart instruction in the use of instruments in connexion with 
weather observations. 

Simultaneous Observations, — The Office has continued its co- 
operation in the system of International simultaneous observations, 
taken ac Greenwich mean noon, as explained in former Keports, 
which was organised in 1874, at the request of the Chief Signal 
Officer of the United States. 

The number of these observations which have been received 
during the year from the Royal Navy has been 4,000, and from 
the Mercantile Marine, 3,820. 

PART III. 
Land Metboboloot of the British Isles. 

Observatories and Stations, — The observations of the climate 
of the British Isles, which are received by the Office from certain 
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statioDB, may be arranged in five classeB^ according to the degree of 
completeness with which they are made. 

1. The Observatories furnished with self-registering instruments Setf-reeotding 
by which all the principal meteorological phenomena are recorded o^>««^^«*onei. 
continuously. These alone afford the materials necessary for the 

study of the periodic variations of the meteorological elements. 

2. Anemographic stations furnished ^dth instruments regis- Anemcgnq^o 
tering the wind only. The records from these stations rebite •^•'io*"- 
rather to weather as distinguished from climate, and are especially 
important in connexion with storms. They are often useful in 
affording evidence available in courts of law with respect to 
collisions at sea, and damage done by wind. 

3. Stations of the Second Order furnishing climatologioal infer- Sttdom of 
mation from eye observations taken twice a day. The (^servers at S««>nd Order, 
these stations are all volunteers. 

4. The Telegraphic Reporting Stations, at which the obser- Telegr^hio 
vations are taken by eye, but supplemented in some cases by self- S^^^^ 
recording aneroids, &c., supply the material upon which the daily ^' 
weather reports and forecasts are based. The hours of observation 

at these stations are determined by the requirements of the tele- 
graphic system, as explained in Part II., but the data which they 
furnish are also utilized to afford climatological information for parts 
of the country where Stations of the Second Order do not exist. 

5. Extra stations furnishing returns with less completeness and Kxtn stationi. 
detail than those of Class 3. 

A continuous record of the amount of bright sunshine is Sunshine 
received from 42 stations in the British Isles, of which some are ■^*'®***- 
first or second order stations, whilst from othera the sunshine 
record is alone received. See Appendix XIII., p. 66. 

A fuller account of these several stations and of the methods 
employed by the Office in dealing with their records will be found 
in Appendix XIV., p. 67. 

Appendix XV., p. 70, contains a list of all documents relating Doouments 
to the land meteorology of the British Isles received at the Office "^^®^* 
during the year. 

Inspection of the Stations, — The self-recording observatories and Inipection of 
the anemographic stations (Classes 1 and 2), as well as the Tele- "^^<>>>** 
graphic Reporting Stations (Class 4), are regularly visited each 
year by the Inspectors of the Office. The extra stations (Class 5) 
are inspected as opportunity offers. Of the Stations of the Second 
Order (Class 3), some belong to the Boyal Meteorological Society, 
and these are visited by an Inspector appointed by that Society, 
an allowance being made by the Office toward the cost of the 
inspection, in accordance with the recommendation of the Treasury 
Committee (1877). The remaining Stations of the Second Order, 
including those belonging to the Scottish Meteorological Society, 
are visited most of them annually by the Inspectors of the Office. 
The Superintendent of the Kew Observatory, Mr. G. M. Whipple, 
and his chief assistant, Mr. T. W. Baker, are specially employed to 
inspect and report on the self-registering apparatus, and on the 
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photographic processes at the observatories. Extracts from the 
Reports of the Inspectors are given in Appendix VIII., p. 37. 

Information supplied to the General RegUter Ojffice, Dttblin. 
— ^Reports from eleven of the Irish stations of the Office have been 
regularly supplied to the Registrar General for Ireland, for his 
Weekly and Quarterly Returns. 

The Quarterly Weather Report — ^The volume for 1880 has 
been completed, and with it the issue of these Reports, with the 
reproduction ci the continuous records from the seven observa- 
tories, comes to an end. A list of the volumes of this publication, 
with the dates of their several appearances, was given in the last 
Report. In its place there have been successively issued, first, the 
Monthly Weather Report for the years 1884 to 1887, and sub- 
sequently the Monthly Summary of the Weekly Weather Report. 
It is intended to publish a quarterly summary of the principal 
weather changes for the yeara 1881 to 1883, so as to connect the 
Quarterly Weather Reports with the Monthly Weather Report 



series. 



The Weekly Weather Report, which is prepared in the Tele- 
graphic Branch of the Office (see Appendix IX., p. 56), supplies, 
by its synchronous charts and Monthly Summaries, a very com- 

Slete and instructive view of the chief meteorolo^cal changes, 
ay by day, over the greater part of Europe, such as is not to 
be found in any of the similar publications issued by any other 
office. 

Appendix I. to the Weekly Weather Report for 1890 gives a 
summary for each quarter, and for the whole year, of the Rainfall 
and Temperature for each district, for the 25 years 1866-1890, 
and also the Monthly and Progressive values of Accumulated 
Heat, Rainfall, and Bright Sunshine for all the districts in each 
month of 1890. Appendix II. to the same Report gives the 
Weekly and Progressive values for the same elements during the 
year 1890 (in continuation of Appendix II. for the year 1889), 
and Appendix III. gives the Mean Weekly values for the 
following number of years : — 

Accumulated Heat and Rainfall, 13 years, 1878 to 1890. 
Bright Sunshine - - 10 „ 1881 „ 1890. 

Appendix IV. pvesfor each district, for the 13 years 1878 to 
1890, the mean temperature for each week in the year. 

Hourly Readings of Meteorological Instruments. — The Volume 
of Hourly Means for 1887, which, as was announced in the last 
Annual Report, the Council have determined to substitute for 
the Hourly Readings hitherto published, has been issued. It 
comprises : — 

(1.) Hourly means of pressure, temperature, the difference 
between the dry and wet bulbs, and of wind components, 
together with the amount and frequency of rain ; these 
hourly means will be for periods of (a) five days, (b) 
calendar months, and (c) the year. 
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" X^^'Tbe daily, five-daily, monthly, and yearly means of prea- PubUcatioap. 
sure and temperature, and amounts of rainfall. 

(3.) The daily extremes of pressure and temperature, and the 
maximum hourly fall of rain in each month. 

(4.) The number of observations of wind and the mean velocity, 
referred to eight points, for each hour of the day and 
for the day, for each month ; and also the mean velocity 
of the wind, irrespective of direction, at each hour of 
the day for each month. 

The computation of mean hourly values of the temperature of 
the air and of barometrical pressure for the seven observatories 
and for each month has been completed for several years, and is 
still being earned ou. The work is somewhat lengthy, but con- 
siderable progress has already been made with it. 

Observations at Stations of the Second Orders — The volumes 
for 1886 and 1887 have appeared. 

As mentioned in the last Report, the number of stations 
returns from which nre published in extenso has been reduced to 
21, while at the same time the number of those from which 
monthly means and summaries are published has been largely 
increased. 

The following is the list of stations for which returns have been 
published for 1887 :— 

Stations for Publication in Detail on Form A., 

21 in Number. 



stations. 


In connexion 
with 


Yean 

already 

published 

in detail. 


Bemarks. 


Glasgow - 
Stonyhurst 

Armagh - 
Dunrobin Castle - 
Braemar - 
Dundee - 
Wolfelee - 
Scarborough 
Hillinffton 
Churchstoke 

Carmarthen 
Margate - 
Babbacombe 

Swanbister (Ork- 
neys). 


M.O. 
M.O. 

M.O. 
S. Met. Soc. 
S. Met Soc. 
S. Met. Soc 
S. Met. Soc. 
B. Met. Soc. 
B. Met Soc. 
B. Met Soc. 

B. Met. Soc. 
B. Met. Soc. 
B. Met Soc 

M.O. 


11 ^ 
13 

7 

7 

7 

1 

6 
10 
11 

12 

6 

10 

1 


Formerly obsenratories. 10 years 
hourly readings already published. 

Continuous records of pressure, tem- 
perature, wind, and rainfall stiU 
available, except for Armagh, which 
furnishes wind and rain only. For 
Stonyhurst and Armagh the records 
for 18S4 and 1 SS5 have been published 
among the stations on Form A. 

High-level station (1,113 feet). 

Sutton Coldfield to be substituted foi 
Churchstoke for 1889. 

Dartmoor (1,895 feet) to be substi- 
tuted for Babbacombe in 1890. 

This is the most norUiem station 
available, and there is a continnoua 
record of wind. 



E 66S39. 
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PoUiefttioiii. 



Btatioiii. 



In connexion 
with 



Laudale - 
Douglas (Iile of 

Soothamptoo 
DnbliD (Momiljoj 
Obserratorj). 

Markree Cattle - 

Fanonstown 

Londondeny 



M.O. 
M.O. 



M. O. 
M.O. 



M.O. 
M. O. 
M.O. 



already 
mibUibed 
mdetaiL 



8 

9 



12 

14 

8 




At both of these stations there are 
long series of obserrations ayailable 
taken hj the ofioers 9f the Ordnance 
Surrey. 



List for Publigation on Form B. (Monthly Means and 

Summaries). 



Swanbister. 
Jj^ Lairg. 

{Dnnrobin Castle. 
Gordon Castle. 
Jj^ Glencarron. 

Aberdeen. 
^ Fort Angustos. 

Braemar. 

Fort William. 

Lednathie. 

Laadale (Argyleihire). 
Jib Dundee. 
jif Ochtertyre. 
lb Callton Mor. 

Glasgow. 
Jb Rosewell. 

Jb Rothesay (Isle of Bute). 
^ Marchmont. 
^ Wolfelee. 
Jib Pinmore (Ayrshire). 
jft Glenlee. 
i^ CramlingtuD. 
Jb Carffen. 

Duriiam. 

Newton Reigny. 

Aysgarth (Yorkshire). 
0L Scarborough. 

Oonkboume(I>ougb8), Isle of Man. 

York. 

StonyhursL 
41 Wakefield. 

Prestwich. 
0L Llandudno. 
0L Buxton. 



§H Cheadle. 

§tL Hilliugton (Norfolk). 

Leicester. 

Uppingham. 
SBL Churchstoke (Montgomeryshire). 

Geldeston (Beccles). 
0L Bennington. 
0L ChelteiSiam. 

St. David's. 
fSL Carmarthen. 



M 






Berkhamsted. 

Kew. 

Maisate. 

Sou£ampton (Ord. Surrey Office). 

St Leonard's. 

Eastbourne. 

Southboume. 

Rousdon. 
0L Dartmoor. 
0L Babbaoombe (Torquay). 

Falmouth. 

Londondeny. 
^ Lissan (Co. Tyrone). 

Armagh. 

Brookeborough (Colebrooke Park). 

Markree Castle (Co. Sligo). 

Dublin (Glasneyin). 

Dublin (Mountjoy Observatory, 
Phoenix Park). 

Dublin (City). 

Parsonstown (Birr Castle). 

Killamey. 

Valencia. 



» 



The Stations marked Sb belong to the Scottish, and those marked fH to the Royal 

Meteorological Society. 



Obserrations 
on Ben Nevis. 




Observations on Ben Nevis. — The arrangements made with the 
Directors of the Observatory on the summit of Ben Nevis, at a 
height of 4,406 feet above the sea, and explained in the Report 
for 1885, remain in force, and the Council have continued the 
annual grant of 100/. towards the expenses of the Observatory, 
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aod have received MS. copies of all the meteorological observa- Observations 
tiona taken. ^^ ^^^ Nevis. 

The building of the new observatory at Fort William^ which Obserratory 
has been constructed in connexion with that on Ben Nevis, is now ^m^, 
completed. It has previously been explained that the Council 
had agreed to subsidize this observatory to the extent of 250/. a 
year^ and supply it with the necessary outfit of instruments. 
These were sent down and erected in July 1890, and the observa- 
tions began on July 14. 

Removal of the Anemometer from Swanbister, Orkney, — In the Change of 
month of August the anemometer which had been situated at ^^n\nUi 
Swanbister, in the parish of Orphir, Orkney, since the death of Orkney 
Dr. Clouston^ of Sandwick, was removed to Stenness schoolhouse. islands. 
The change was rendered necessary by the removal of Mr. 
Fortescue from Swanbieter. Mr. Whipple superintended the 
operations. 

Sea Surface Temperature on the Coasts of the British Isles. — Sea Snr&ce 
These observations, which are obtained through the courteous Temperature, 
assistance of the Admiral Superintendent of Naval Ueserves, the 
Trinity House, and the Commissioners of Irish Lights, are still 
continued, and a large amount of valuable information is thereby 
collected. 

Cloud Photography and Measurement. — This subject has con- Cloud Photo- 
tinued to receive attention, but as yet thoroughly satisfactory 8^*P^y- 
results have not been obtained. 

The methods formerly adopted for this work have been con- 
siderably modified, nnd the preaent arrangements are still of a 
somewhat tentative character; but it is hoped that results will 
eventually be obtained under the improved system, by means of 
which the difficulties of observation and computation hitherto met 
with will be overcome, and a practical method arrived at which 
will enable the height and velocity of clouds to be readily ascer- 
tained by the comparison of photographs made simultaneously at 
the extremities of a base of known length. 

The Bridled Anemometer. — This instrument, devised by The Bridled 
Professor Stokes for recording^ the force of strong gusts of wind, Anemometer, 
has been altered in accordance with the conclusions arrived at 
from the experiments carried out by Mr. W. H. Dines mentioned 
in the last Report, and further experiments have ^ince been 
made bv him in order to determine the scale of the instrument. 
Further experiments have also been carried on by Mr. Dines at 
Hersham with respect to other questions relating to wind from 
which many very interesting results are anticipated. An account 
of these will be found at Note A., p. 22. 

Electrical Anemometer. — The electrical recording anemometer. Electrical 
that had been removed from Valencia on account of the continued Anemometer, 
irregularities in its action, which it had not been found possible to 

B 2 
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VioUe's 
Aotinometer. 



Trevandrum 
obserrations. 



remedy, was erected at Kew for a fresh trials after careful cleaning 
and the adoption of further modifications of parts of themedianism 
in- the hope of removing the defects in the operation of the 
apparatus. A prolonged trial and comparison of the records with 
the self-recording anemometer of the usual constractioa having 
conclusively shown that the electrical arrangement could not be 
relied on, the instrument was dismounted in July last, and it is 
not intended to persevere further with the experiment. 

Violles Actinometers, — At the request of the Solar Physics 
Committee the Council have undertaken to institute some experi- 
ttients at Kew Observatory on Violle's apparatus for measuring 
solar radiation. A series of observations have been made with 
two Violle's actinometers (boules conjugu^s) in order to ascer- 
tain whether these instruments can be relied on to afford trust- 
worthy and comparable measures of isolation, and also whether 
they are suited for the use of observers who have had no special 
training in the use of physical apparatus. After the thermometers 
had been verified, and the constants of the instruments, viz., their 
masses, dimensions, and respective rates of cooling, had been 
determined, they were subjected to a prolonged comparison,, 
exposed to the sun under constant conditions. Subsequently 
several special series of observations were made with variations of 
the blackened surface, and with changes in the position of the 
instruments, in order to ascertain in what degree their indications 
are affected by such changes. The results have been communi- 
cated to the Committee on Solar Physics, and are now under 
discussion. 

The negotiations mentioned in the last Report with regard to 
the discussion and publication of the meteorological and magnetic 
observations made by the late J. Allan Broun, F.R.S.* in the 

fears 1853 to 1865, at Trevandrum and Agustia in Southern 
ndia have been continued, with the result that the Indian 
Meteorological Department has agreed to undertake the work 
as far as regards the meteorological data. The whole of the 
records have accordingly been despatched to India, except those 
relating exclusively to magnetical work. 



librarj. 



k 



LiBBABr. 

The library contains standard works on Meteorology and the 
allied Sciences, and is, besides, particularly rich in Transactions^ 
Proceedings, Reports, and other Publications which give a large 
mass of Meteorological observational data from all parts of the 
world, extending over many years. It consists at present of over 
11,000 volumes and pamphlet.^, exclusive of charts and MS. 
records of observations. The books and other documents are 
accessible to scientific men for reference at the Office. 

Appendix XVI., p. 75, contains a list of the additions to the 
library during the year, which have been catalogued upon cards,, 
and are entered in the reference catalogues under (1) Authors, and 
(2) Subjects. 
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EXPENDITUBE. 

Appendix XVIL, p. 96, shows the receipts and payments EinandaL 
during the jear ending dlst March 1890. The amount voted bj 
Parliament was 15,300/.^ as in the previous year. 

The following abstract of expenditure shows the amount properly 
chargeable to tne year in questiony and its distribution under the 
various heads, together with the increase or decrease in 1890-91 
as compared with]the previous year : 



Njn EXPBITDITURS. 


1889-90. 


189(Hn. 


IncrMie. 


Decreue. 


GbNBRAL ADMIinSTSJLTION : 


£ 


#. 


d. 


£ «. 


d. 


A s. 


d. 


£ «. d. 


Payment of Council 

Secretary 

Office - . - 


955 
800 
801 


18 

4 


4 

2 


988 15 
800 
789 14 







82 16 


8 


11 10 2 


JRentfftui, and lighting - 

AUera/tUmM to premises, 

attendance, and con- 


701 


14 


8 


726 10 


3 


24 16 







tingencies 
Expenses incidental to 
international Meteoro' 


474 


7 


6 


786 16 


2 


263 8 


8 




logical Congress 
Pensions 


5 
186 


8 

16 




4 


87 9 
186 16 


8 

4 


32 7 


8 


— 


Spboial Bksbarghbs 


710 


10 


6 


950 13 


8 


240 2 


9 


— 


Land Metbosolooy 


3,544 


9 


11 


3,412 10 





— 




131 19 11 


Weather Information - 


3,777 


19 


5 


3,759 17 


11 


— 




18 1 6 


1N8FE€TI0N8 


664 


2 


5 


706 8 


9 


42 6 


4 


--. 


OosAN Meteoroloot 


2,736 


9 


4 


2,294 5 


2 


— 




442 4 2 


Total - - £ 


15,358 


14 


2 


15,890 16 


6 


635 18 


1 


603 15 9 



In the year 1890-91 the sum of 1,516/1 \0s,^, wafl paid to the Post Office oq 
Jtcconnt of inland and foreign telegrams, allowances to clerks, and rental of 
i>ri?ate wires. 



(Signed) 



R. Strachey, 

Chairman. 
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NOTE A. 

In the Report of 1890 it was stated that Mr. Dines was carrj- 
iDg out a series of experiments on the resistance of plates of 
various forms at oblique incidences to the wind. These experi* 
ments were carried out with skill and care, and the results have 
been communicated to the Royal Society in a valuable paper.* 
It is unnecessary to ^ve an account here of the experiments, and 
it will suffice to say that the conclusions arrived at are interesting 
and novel, so that the Council feel that their support of the 
investigation has been fully justified. 

On the suggestion of the Royal Meteorological Society, the 
Council requested Mr. Dines to carry out on their behalf a 
series of experiments for the purpose of comparing various 
forms of anemometer under the action of the natural wind. He 
hopes ultimately to make comparisons between — 

1. A medium-sized Robinson anemometer. 

2. A small Robinson anemometer. 

3. Richard FrSres anemometer. 

4. Dines's self-adjusting helicoidal instrument. 

5. A circular-pressure plate. 

7. Sir G. Stokes's bridled anemometer. 

8. An air-meter. 

When the experiments are completed, a final report on all these 
instruments will be submitted to the Council. 

For the present it will suffice to say that experiments were 
made on December 30th, 1890, for comparing the Kew pattern 
Robinson anemometer (with factor 2 * 00), an air-meter, and a 
tube anemometer. The constants of the air meter had been care- 
fully determined by means of a series of experiments with the 
whirling machine. The tube anemometer was a combination of 
Lind's and Hagemonn's instrument!^. The instruments were 
kept in action during about 25 minutes, with the result that the 
mean velocity of wind deduced from — 

1. The Kew instrument, was 14 • 50 miles an hour. 

2. The air-meter, was 15 • 62 miles an hour. 

3. The tube anemometer, was 16*5 miles an hour. 

Mr. Dines has also been making some supplementary experi- 
ments with his whirling machine on the resistances of curved 
plates and vanes. Tlie work is nearly finished, and his report 
will be communicated to the Royal Society. 



• " On Wind Pressure on an inclined Surface," by W. H. Dines, Proc. Roy. Soc, 
vol. xlviii., pp. 233-257. 
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COBBKSFONDENCE With the BOTAL SOOIETT ES tO PUBCHASE of the 

Lease of a House for the Valencia Obsebyatobt. 

Meteorological Office, 
Sib, January 12, 1891. 

I AM directed hj the Meteorological Council to forward, for the 
consideration of the President and C!ouncil of the Boyal Societj, copies 
of letters* that have passed between the Meteorological Office and the 
Treasury relative to the proposed purchase of the lease of a house at 
Valencia, in Ireland, for an observatory in place of the present building 
now so used. 

The Meteorological Council being satisfied that, so long as the 
meteorological services at present conducted under their supervision are 
maintained, an observatory at Valencia will be necessary, liave been led 
to the conclusion that it is very desirable to take advantage of an 
opportunity that has now presented itself of securing, for what may be 
practically regarded as a permanency, a building much more con- 
veniently mtuated and otherwise more suitable than the house now 
occupied for this purpose. 

The constitutiou of the Meteorological Council and their dependence 
on the annual Parliamentary srant would make it impossible for them 
to enter into an agreement such as is involved in the purchase of a lease 
for a long term of years ; and it has occurred to them that the object 
they have in view might be easily attained if the Boyal Society would 
agree to become the purchasers of the lease, the purchase money and 
ground rent, together with all other liabilities, being at the entire charge 
of the Meteorological Office. 

The Meteorological Council have at their command a sufficient sum to 
purchase the lease, viz., 1,400/., and they can without any difficulty 
meet all other charges that may arbe in connexion with the trans- 
action. 

They considered it to be essential to solicit the approval of the 
Treasury to the arrangement before addressing the Royal Society, and 
they have now obtained this necessary authority, and have also been 
informed that the representatives of the present leaseholders are pre- 
pared to sell for the sum already named. 

Together with the letters before referred to, I also have the honour of 
forwarding, for the information of the President and Council of the 
Royal Society, a copy of the lease, which, it will be seen, is held from 
Trinity College, Dublin, for the residue of a terra of 99 years, of which 
about 25 years have expired. The obligations under the lease are not 
in any way onerous or likely to give trouble in the future. 

Should the Pi*e8ident and Council of the Royal Society assent to this 
proposal, as it is hoped they may do, there would seem to be no neces- 
sity for entering into any formal agreement between the Society and 
the Meteorological Council, which is in fact a Committee of the Royal 
Society, recognised by the Treasury for the discharge of certain duties. 

* Not printed here. 
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The contemplated arrangement would constitnte the Royal Society the 
aheolute owners of the lease, on the understanding, first, that all 
pecuniary liabilities would be discharged by the Meteorological Council 
from the funds at its disposal ; second, that in the event of circumstances 
arismg of whatever nature, to lead the Royal Society to desire to sell 
the lease or otherwise dispose of it, they should have full power to do 
so at their discretion ; and third, that in the event of the lease lieing 
sold, the net proceeds should be held at the disposal of the Treasury as 
required by their letter. 

At the same time, I am to add that should the President and Council 
of the Royal Society be of opinion that any special precautions are 
required to protect their interests, the Meteorological Council will 
€ndeavour to meet their wishes so far as is practicable. 

I am, Sec, 
(Signed) Robebt H. Scott, 

To the Secretary Secretfury. 

of the Royal Society. 



Royal Society, Burlington House, 
Sib, January 17, 1891. 

Your letter dated January 12, 1891, has been laid before the 
President and Council of the Royal Society, and I am directed to reply 
as follows : — 

The President and Council are willing to become the purchasers of 
the lease of the house at Valencia in Ireland, on the conditions named 
in your letter, viz. : 

1. That the Meteorological Council should pay the sum demanded 
for the lease, viz., 1,400/. (fourteen hundred pounds), and all the costs 
of the purchase, and defray all other pecuniary liabilities connected with 
it, such as ground rent, reot and taxes, costs and repairs, including 
those rendered necessary by fire, storm, or tempest, insurance, <&c., as 
stated in the lease* 

2. That the Royal Society should have the power to sell the lease 
or otherwise dispose of it should such a course seem to them at any 
time desirable. 

The President and Council on their part undertake^ in the event of 
the lease being sold, to place the net results of such siale at the disposal 
of my Lords of the Treasury, as required by their letter of January 9, 
1891. 

lam, &C. 
(Signed) M. Fostbb, 
R. H. Scott, Esq., Secretary, Royal Society. 

Secretary, Meteorological Council. 
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APPENDIX n. 



Rboulations for the Engaoeicknt and Examination of Boy Clssks 

at the Mkteobologtcal Office. 

1. The sahuies of boy clerks will begin at from \2s, 6d, to I6t. 6d, 
per wedc, according to the age of the lads, and will rise annually by 
Is. 6d, per week up to a maximum of 20s, per week. 

2. Candidates must not be less than 15 and not more than 17 years 
of age on the first day of the examination referred to in the next 
paragraph. 

3. No boy shall be eligible to serve as a boy clerk in the Meteoro- 
logical Office who has not passed an examination recognised by the 
Council as equivalent to that of the Civil Service Commission in the 
following subjects, viz. : — 

Handwriting, 

Orthography, and 

Arithmetic, including vulgar and decimal fractions. 

4. Boy clerks will not be retained as such after completing their 20th 
year, but will be eligible, subject to Eule 6, for appointment to the 
regular staff, when suitable vacancies occur, after two years (or if 
a^itted after 17 years of age, one year) of good service, to the 
satisfaction of the Secretary. 

They will also be considered eligible, subject to Rule 5, to fill suitable 
vacancies occurring within two years of their leaving the Office, provided 
they have served in it not less than two years. 

5. No boy shall be eligible for appointment to the regular staff unless 
he has passed two of the examinations in the advanced stage of the 
Science and Art Department in the following subjects : — 

a. Subject 5. Mathematics (II. Stage), 

Theoretical Mechanics, 
Sound, Light, and Heat. 
Magnetism and Electricity, 
Inorganic Chemistry, 
Physiography, 

or the same subjects at any dther examination recognised by the 
Council as equivalent. 

6. It is to be clearly understood that boy clerks are liable to be 
discharged at the discretion of the Council on receiving one week's 
notice. 



b. 


9f 


6. 


c. 


>9 


8. 


d. 


*f 


9. 


e. 


99 


10. 


/• 


99 


23. 
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List of Captains and OrpiOBBS who hare sent in Logs daased as 
'* Excellent " dnring the jear ending March 81, 1891. The figures 
opposite to each show the total number of snch Logs which thej 
have returned to the Office during the period that thej have been 
obseiring. 







Number 




Nime of Cbptaio or Oflloor. 




ofBz. 

cellent" 

Logs. 


Ship. 


Andersen, 0. £. 


^ 


8 


8.8. "Longhirst.** 


Angus, T. 8. - 


- 


8 


8.8. " Canton." 


Atkinson, 8. F. H. 


- 


4 


"Hollinwood." 


Balfour, Lieut and Comr. A. F., 


24 


H.M.S. ** Stork." 


R.N. 








Baxter, A. 8. - 


- 


5 


" City of York." 


Belding, B. 


- 


8 


"Atlantic." 


Blackbnme, Mr. H. S. - 


- 


9 


8.8. " Rohilla." 


Bolton, 8. H. - 


- 


11 


8.a « Baidar." 


Bright, H. - 


- 


4 


•« BelUna." 


Bucban, J. - 


- 


21 


"Elise." 


Buckler, J. H. - 


• 


1 


8.8. " Esieqnibo." 


Cameron, J. 6., R.N.R. 


. 


6 


8.8. « Germanic." 


Campbell, J. - 


- 


8 


•* Glengarry." 
8JS. " Elton." 


Campbell, B. - 


- 


5 


Clapp, Comr. E. 8., R.N. 


- 


12 


L.H. Tender '< Richmond." 


Clarke, Comr. A. C, R.N. 


- 


8 


H.M.8. « Espi^le." 


Couper, W. - 


- 


3 


*< Clackmannanshire." 


Crigbton, A. T. 


- 


A 


88. "Circe" andS.S. « Amarynthia." 


Cromarty, D. S. 


- 


4 


'* Cassandra." 


Crowley, C. - 


- 


5 


« Alexander Lawrence." 


Crutchley, W. C, R.N.R. 


- 


22 


8.8. « Kaikoura." 


Dart, L. C. - 


. 


11 


•' Semantha." 


iJawson, Comr. L. 8., R.N. 


- 


10 


H.M.8. " Rambler." 


Day, Lieut. E. A., R.N. 


- 


2 


H.M.S. « Dart." 


De Home, M. - 


- 


2 


8.S. " Rohilla." 


Docherty. H.- 


- 


8 


<* Baron Colonsay." 


Dunbar, J. L - 


• 


20 


8.8. " Arracan." 


Elliott, W., R.N R. - 


- 


1 


8.8. « CUn Murray." 


England, T. - 
Exbam, T. K., F.R.A.8. 


- 


10 


•* Jane." 


• 


9 


8.8. " Esk " and 8.8. " Tamar." 


Field, Comr. A. M., R.N. 


. 


5 


H.M.S. " Egeria," 


Frederick, Lieut and Comr. 


10 


H.M.S. « Dart." 


G. C, B.N. 








Gamswortby, T. 


. 


2 


8.8. "Ardanoomich." 


George of Wales, H.R.H. Prince, 




H.M.8. " Thrush." 


Lieut, and Comr., K.G. 








Gilpin-Browne, Lieut. F. 


D., 




H.M.S. "Egeria." 


R.N. 








Gould, H. W. . 


m 




8.S. " Norse King." 


Gray, J. - - 


- 


14 


8.8. " Hope." 


Hepworth, C. M. W. - 


. 




8.8. " Port Adelaide." 


Home, Dr. W. E., R.N., B.Sc. 




H.M.8. " Thrush." 


Irrimr. P. J. B.N.R. - 


. 




8.8. " Teutonic." 



^ 
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Number 




Kftdke of CftpUdn or Officer. 




ceUent" 


Ship. 








Logs. 




Janet, G. 


» 




4 


<* Middlesex." 


Jennings, R. C. 


- 


m 


5 


S.8. " Colina " and SJ3. " Circe." 


Kemp, A. H. - 


- 


- 


4 


" Hudson." 


Mesnardf T, - 


. 


. 


9 


" Sierra Mimnda.*' 


Milne, W.F. - 


- 


- 


8 


S.S. « Esquimaux'* and S.S. "Poly 


Milner, W. H. - 


m 


. 


10 


UUI. 

8.S."LaPUita." 


MitcheU, G. • 


m 


. 


8 


8.S. •* Trinacria.'' 


Moigpiard, P. - 


- 


• 


5 


"Fort James." 


Molonj, E. J. - 


• 


• 


9 


" British Merchant." 


Mann, L. A. - 


- 


• 


4 


S.S. " Durban " and S.S. " Spartan." 


Murdoch, P. - 


- 


- 


11 


" Sierra Lucena." 


Nicholson, J. I. 


^ 


^ 


1 


" Majestic." 


North, W. G. - 


• 


- 


15 


S.S. " Plato." 


Oldham, Comr. C. F.j 


t B.N. 


• 


11 


H.M.S. " Egeria." 


Parry, M., F.R.Met.Soc. 


. 


16 


S.S. " Prydain." 


Parson, G.F. - 


m 


. 


10 


" Eamock." 


Peebles, B. - 


. 


• 


14 


" Bracadale." 


Pope, J. 


. 


. 


4 


S.S. " Dee." 


Powles, F. W. - 


- 


- 


8 


S.S. « Essequiba." 


Price, J. H. - 


. 


- 


5 


'• Viola." 


Pritchard, Lieut. C. E 


<•, IC.^i 


^ 


4 


H.M.S. « Rnpifegle." 


QuaUe, D. W. A. 


- 


- 


4 


" Craigeme." 


Randall, W. - 


• 


„ 


12 


*' Laomene." 


Ritchie, A. 


• 


. 


8 


« Four Winds." 


Rosseter, W. L. 


- 


- 


12 


" Columba " and " Brenda." 


Sargent, A. H. 


. 


a 


5 


« Pleione." 


Scott, G. 


- 


- 


5 


" Holvrood." 


Scott, W. 


. 


. 


21 


" Wimfred." 


Simpson, A. - 


- 


. 


13 


S.S. " Australasian." 


Simpson, A. - 


wt 


. 


20 


S.S. " TraveUer." 


SomerriUe, Lieat. Boyle 


T., 


2 


H.M.S. •« Dart." 


R.N. 










Speck, F. 


- 


• 


2 


S.S. •• Rohilla." 


Squares, Mr. W. G. 


m 


- 


1 


S.S. " Minia." 


Streater, R. - 


- 


- 


1 


" Lutterworth." 


Thompson, Lieut. H., 


,R.N. 


. 


4 


H.M.S. " Rambler." 


Tizard, Staff-Capt. T 


. H., B.N. 


11 


H.M.S. •* Triton." 


Travera, H. D. - 


- 




9 


S.S. ** Tartar." 


Trenaman, R. W. 


- 


- 


2 


S.S. " Pascal." 


Trevor-Roper, Dr. G, 


D., R.N. 


2 


H.M.S. " Stork." 


TroU, S., F.R.Met.Soc. 


- 


18 


S.S. •* Minia." 


Wait, A. M. - 


. 


• 


5 


S.S. " Spartan." 


Walker, H., R.N.R. 


. 


• 


13 


S.S. « Servia." 


Wheaton, N. J. 


. 


• 


12 


" Bliaa." 


WUson, J., R.N.R. 


. 


• 


6 


S.S. " Ethiopia." 


Woolward, R. 


- 


- 


7 


S.S " Nile" and S.S." Don." 


Yoong, Mr. W. H. 


- 


- 


1 


S.S. " Clan Murray." 


Nan 


net of ^ 


leoti 


tfedobfer 


wen printed in italics. 
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Report ofths MeUoi^ologioal ConnciL 



List of Documshts receiFod from Ships. 



Gapftain't Num. 


Ship. 


Yojage. 


Year. 


Andfinciiy 0* E* 
i» »» 


S.S. Longhirst 


Algoa Bar, Akvab 

Genoa, Philmdelphia, Bremerhayen 


1889-90 
1890 


»» »i 


»♦ 


Genoa, Philadelphia 


1890 


Andenon, Charles - 


8.S. AchiUes - 


China, vii Saea - 


1888-89 


Aiunis, T. S. 


S.S. Canton - 


» >f " " " 


1890 


» »» 


»» " " 


»» M • 


1890 


Armstronir, B, G. - 


B.M.S. Elbe - 


Braiil - - . - 


1889-90 




»» • * 


East coast of South America, Bar- 








badoes .... 


1890-91 


Asquith, W. 


S.S. Deocalion 


China, Ti4 Suei - 


1888 


Atkinion, S. P. H. - 


HoUinwood - 


Melbourne, San Francisco 


1889-90 


' Balfour, LSent and 


H.M.S. Stork - 


Simon's Bay, East ooast of Africa 


1889-90 


Comr. A. F., B.N. 








Barker, B. J. M. . - 


Barque Earl of Aberdeen 


Calcutta .... 


1889-90 


Bartlett, T. - 


S.S. Diomed - 


China, vik Sues . . - 


1889 


Baxter, A. S. 


City of York - 


Rio Janeiro, Bangoon 


1889-90 


Behenna, Bichard - 


Loch Katrine - 


Melbourne 


1890 


Belding, Bawstin - 


Barque Athmtic 


Biver Plate ... 


1890 


Bennett, J. T. 


Alcester 


Batavia - . . . 


1889-90 


< Berwick, G. B. 


S.S. Stiathleven 


Chinese Ports, New York, vi4 Suez 


1890 


Bi^ley, W. B. 


S.S. Diomed - 


China, viA Sues ... 


1888 


Bolton, S. H. 


S.S. Baidar - 


Continental Ports - . - 


1890 


9$ n 


>» " • 


WW*"" 


1890 


Bright, Henry 


Barque Beltana 


Adelaide - . . - 


1889-90 


Brown, B. 0. 


S.S. Titan 


China, viA Suez . 


1888 


Bnchan, James 


Barquentine Elise 


Demerara, Philadelphia - 


1890 


» Backler, J. H. 


S.S. Essequibo 


West Indies 


1890 


Bulkeley, T. D. 


S.S. Derwent • 


>» i» ... 


1889-90 


' Cameron, J. G., 


S.S. Germanic - 


New York - 


1890 


B.N.R. 








Campbell, James - 


Glengarry 


Rangoon - - . . 


1890-91 


7 Campbell, Robert - 


S.S. Elton 


Bombay, vi& Sues, Alexandria, 








Sulina .... 


1890 


» M " 


>» " * 


Ports in the Black Sea and Medi- 








terranean 


1890 


8 Clapp, E. S., R.N. - 


Schooner Richmond - 


Bahamas .... 


1890 


8 

9t W 


M 99 


>» ■ 


1890 


' Clarke, Comr. A. C, 


H.M.S. Espi^le 


Esqnimalt, Honolulu, Maiden 




B.N. 




Island, Acapulco 


1889-90 


Cook, T. H. 


S.S. Gulf of St. Vincent 


Valparaiso ... 


1890 


Couper, William 


Clackmannanshire 


Sydney - - . - 


1889-90 


Crigbton, A. T. 


S.S. Amaiynthia 


Montreal . . - - 


1890 


»» » * 


S.S. Circe 


Baltimore .... 


1890 


Cromarty, D. S. 


Barque Cassandra 


New York, Adelaide 


1889-90 


Crowley, C. - 


Barque Alexander 
Lawrence. 


New York, Madras, Mauritius 


1889-90 


Crozier, F. B. M. - 


H.M.S. Terror 


.... 


1889-42 


» ♦> 


>♦ " * 


.... 


1839-42 


w Crutchley, W. C, 


R.M.S. Kaikoura 


Cape Town, Hobart, Rio Janeiro - 


1890 


B.N.H. 








»» „ 


M " " 


»» >» M »> " 


1890 


" „ 


>». 


Cape Town, Wellington, Rio 








.Janeiro .... 


1890-91 


Dart, L. C. - 


Semantha 


Calcutta .... 


1889-90 


" Dalies, David 


Andora 


San Francisco, Sydney 


1889-90 


" Dawson, Comr. L. S., 


H.M.S. Rambler 


Sydney, Hong-Kong 


1890 


B.N. 








ft n 99 


i» " 


China Sea . - - - 


1890 


»* De Home, M. 


S.S. Rohilla - 


China, Yik Suez ... 


1890 


, Dickinson, L. B. 


S.S. Atrato - 


Brazil .... 


1890 


I^pocherty, Hugh 


Baron Colonsay 


Singapore ... 


1889-90 
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Oiptein's Name. 


Ship. 


Voyage. 


Tear. 


Doeherty, Hugh 


Baron Colonsay 


PortPirie- 


1890-91 


DnnbAr, J. 1. 


8.8. Arracan - 


Rangoon, Ti4 8nei 


1890 


>» >» 


>» " " 


» w • " 


1890 


» » 


»» - - 


>» «l " - 


1890-91 


EUiott, Wm., R.N.R. 


8.8. Clan Alpine 


Cape Town, Colomho 


1890 


i 


8.8. Clan Murray 


Gape Town, Ceylon, home vii 
Suei - • - • 








1890 


f> •» 


>» »» 


Ceylon, yii Cape Town, home 








TiASnes ... 


1890 


England, Thomat - 


Barque Jane - 


Demenra - . . • 


1889-90 


•> » " 


t> " " 


Qoehec .... 


1890 


* Bxham, T. K. 


RJJ.8. Esk • 


West Indies 


1889-90 




»• • " 


„ • . . . 


1890 


»f •> 


8.8. Tamar - 


Braiil .... 


1890 


>• Field, Comr. A. M., 


H.M.8. Egeria 


Thursday Island, Singapore, Hong- 




R.N. 




Kong .... 


1890 


Fordyee, William - 


County of Kdinhurgh - 


Calcutta .... 


1888-89 


Foster, Henry 


H.M.S. Chanticleer • 


Madeira, Fernando de Noronha, 
Cape of Good Hope, 8taten 








Island, Deception Island 


1898-29 


>» » 


»» " " 


8taten Island, Deception Island, 








8t. Martin's Cove 


1828-29 


>' Frederick, Lieut, and 


H.M.S. Dart - 


Surveying off Queensland - 


1889 


Comr. G. C, R.N. 








'' 


t» - - 


At Australian station 


1889-90 


u 


»» ■ " 


»» »» • - 


1890 


18 


n - • 


Australian station, Sandwich 








Island, New Hebrides - 


1890 


Gamswortby, Thomas 


8.S. Ardancorrack 


Havanna, New York, Norfolk 








(Va.) .... 


1890 


» George of Wales, 


H.M.S. Thrush 


Gibraltar, Las Pahnas, Bermuda, 




Lieut and Ck>mr. 




Halifax .... 


1890 


H.R.H. Prince, 








K.G. 








IS 


»» 


Halifax, Bermuda, Jamaica 


1890-91 


» Gillies, W. - 


S.S. Medway - 


West Indies ... 


1889-90 


»» " ■ 


»» " • 


Jamaica, Barhadoes 


18:l«i 


Gordon, G. G. 


Falkland Hill - 


Cape Town, Lyttleton 


1889-90 


« Gould, H. W. 


S.S. Norse King 


Montreal - . . . 


1890 


" Gray, John - 


8.8. Hope 
R.M.8.Moor - 


Greenland- ... 


1890 


M Griffin, E. J., R.N.R, 


Capo Town . . . 


1889-90 


^ 


n " " 


»» ... 


1890 


^ 


»t " " 


„ ... 


1890-91 


Guthrie, W. E. 


8.8. Bellerophon 


China, vi& Sues ... 


1888 


Hannah, W. T. 


8.8. Glancus - 


,> . . - 


1888-89 


* Hepworth, C. M. W. 


8.8. Port Adelaide - 


Adelaide, viA Cape of Good Hope, 








home, viA Suez - . . 


1890 


» Hicks, G. M. 


S.S. Thames - 


Lisbon, Brazil ... 


1890 


Hutchinson, I. 


S.8. Orestes - 


China, vii Suez ... 


1888-89 


« Huxtable, R. G. 


Barque Lanarkshire - 


Brisbane, New Caledonia . 


1890 


^ Irving, P. J. 


8.8. Teutonic - 


New York - 


1890 


JackM>n, Charles 


8.8. Palamed - 


China, vi& 8uez ... 


1888-89 


„ Jd. H. F. - 


8.8. Telamon - 


„ . - „ 


1889 


„ T. S. 


8.8. Palinnrus • 


„ ... 


1888 


tTlnes, George 


Middlesex 


Sin^pore - - - . 


1889-90 


Jennings, R« C. 


S.S. Colina - 


Halifax .... 


1889-90 


» „ » - 


8.8. Circe 


Montreal . . . . 


1890 


» »> 


»» " " 


„ . 


1890 


Jones, Henry 


8.8. Telemachus 


China, vi& Suez ... 


1888-89 


Kemp, A. H. 


Barque Hudson 


New Zealand ... 


1890 


' King, James 


City of Hankow 


Monte Video, Philadelphia, Hiogo, 








San Francisco ... 


1889-91 


Lapage, W. P. 


8.8. Anchises - 


China, viA Suez ... 


1888-89 


Martm, T. C. 


Loch Tay 


Melbourne ... 


1890-91 
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Export of (he Meteorological Couneil. 




Oa|it»in's Name. 


Ship. 


VcTMe. 


Ti 


» Martin, W. - 


S.S. German - 


Cape Town ... 


U 




»» " - 


„ •■ . • 


192 


Mosnard, Thomas - 


Sierra Miranda 


„ Chittagong - 


18C 


« BlilUr, A. T., R.N. - 


H.M.S. Conway 


Off Birkenhead ... 


18 


Milligan, John 


S.S. Jason 


China, Yi4 Soes ... 


18C 


„ S. - 


S.S. Stentor - 


»f w ■ " - 


188 


Milne, W. F. 


S.S. Bsqaimaox 
S.8. Polynia - 


St. John's, Newfoundland « 


18 


» f» " 


Baffin's Bay ... 


18 


« Milner, W. H. 


R.M.S. La Plata 


Brazil .... 


18 


M » 


» f> • 


W. coast of South America 


18 


Iditchell, George 


S.S. Trinacria 


Genoa, Philadelphia 


18S 


»♦ » • 


» " 


Gibraltar, New York, Mediter- 








ranean Ports ... 


189 


Moignard, Philip 


Fort James - 


San Francisco ... 


189 


Molony, E. J. 


British Merchant 


Melbourne, San Frandsco 


189 


** Mann, L. A. 
ss 


S.S. Durban - 


Cape Town ... 


188 


>» » 


S.S. Spartan - 


w - . . 


18 
18 


Murdoch, Peter 


Sierra Lucena- 


Melbourne, Rangoon 


188 


Murray, Alexander - 


S.S. PerscTerance 


Cumberland Straits 


18 


Nicholson, J. I. 


Majestic 


Calcutta .... 


189 


Nish, H. - 


S.S. Cyclops - 


China, viA Suez ... 


188 


North, W. G. 


S.S. Plato 


Hamburg .... 


188 
18 


f» »» 
Oldham, Comr. C. F., 


H.M.s!Egeria- 


Sydney^ Tongatabu 


18 
18 


R.N. 








" 


»» " - 


Thursday Island, Singapore, Hong- 








Kong . . - - 


18 


Parry, Moses 


S.S. Prydain - 


New Orieans, Norfolk (Va.) 


18 


Parson, G. F. 


Eamock 


Port Pine- ... 


188 


Pattman, R. 


Barque Loch Torridon 


Calcutta . . . - 


188 


Pearson, C.W. 


S.S. Strathlevcn 


Japan, vi4 Sues - . - 


188 


Peebles, R.- 


Bracadale 


New York, C'alcutta 


188 


Pike, Thomas 


BcnVoirlich - 


Guayaquil ... 


188 


» Pope, James 


B.M.S. Dee - 


West Indies ... 


188 


* »» »» 

• Powles, F. W. 


»> - - 
R.M.S. Essequibo 


„ . . - 
t» ... 


18 
18 


Price, J. H. - 


Barque Viola - 


i» - . • 
Buenos Ayres, Calcutta, Pisagna - 


18 
188 


Piilford, J. - 


S.S. Patroclus - 


China, viA Sues ... 


18 


Pordy, Thomas 


S.S. Dardanus - 


»» ... 


188 


^ Pattkamer, A. 7on - 


Barque Elvira - 


Paysandu, Calcutta, Buenos Ayres 


188 


Qnaile, D. W. A. - 


Barque Craigeme 


Sydney, San Francisco 


188 


Randall, W. 


Laomene 


Melbourne, Pisagua 


188 


^ Reynolds, — 




Cape Town ... 


188 


S7 Rigand, H. C. 


R.M.S. Tamar 


River Plate . . . 


188 


Riler. James 
Ritoiie, Alexander - 


S.S. Ajax 


>» »» ... 
China, yi& Suez ^ . . 


18 
188 


Four Winds - 


Calcutta .... 


188 


Ross, J. C. - 


B.M.S. Erebus 


.... 


188 


» >» ' 


»» 


.... 


188 


»BoMeter,'w.L. - 


Brenda 


Calcutta, Demerara, New York - 


18 
189 


f» »» ' 


Colnmba 


Calcutta, Mauritius, New York - 


188 


* Sargent, A. H. 
Scale, R. F. 


Pleione 


Wellington ... 


189 


S.S. Laertes - 


China, viA Sues ... 


188 


Scott, George 


Holyrood 


New York, Calcutta 


188 


„ William 


Barquentine Winifred - 


Rio Grand de Sul 


188 


Simpson, Alexander 


S.S. Australasian 


Melbourne, TiA Cape Town 


188 


(So, 90,667). 








99 »» 


t* 


Australia, Ti& Cape of Good Hope, 




L 




Batavia, and home vi4 Suez 


189 
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Oaptain'f Name. 


Ship. 


Voyage. 


Year. 


Simpson, Alexander 


Barquentine TrayeUer 


Greenland- ... 


1889-90 


(No. 19,865). 








Smith, £. J. 


8.S. Adriatic - 


New York - 


1890 


" Smith, J. H., R N.R. 


H.M.S. Worcester 


Off Greenhithe ... 


1890 


» Speck, F. - 


S.S. RohiUa - 


Bombay, Shanghai 


1890 


40 


t» " ■ 


Calcutta, viA Sues 


1890-91 


Stewart, Alexander - 


County of Selkirk 


Calcutta .... 


1890-91 


Streater, B.- 


Barque Lutterworth - 


Wellington - - . 


1889-90 


Stroak, J. D. 


County of Roxburgh - 


Calcutta .... 


1890-91 


Swynnerton, Godfrey 


S.S. Lennox - 


China, viA Sues ... 


1889-90 


»> i> 


>» " • 


Hong-Kong, Yokohama, Singa- 
pore to > ew York, viA Suez 








1890 


*•* Symmers, John 


Barque Inverurie 


Rangoon, Rio Janeiro 


1889-90 


« Symons, F. J.,R.N.ll. 


S.S. Dane 


Cape Town ... 


1889-90 


Thompson, J. S. 
Tizard, Staff Capt. 


8.S. Nestor - 


Chma, viA Suez ... 


1888 


H.M.S. Triton - 


Off British Isles - 


1884-5 


T. H., B.N. 








»» »» 


»» " " 


»» - - - 


1890 


« Travcrs, H. D. 


RM.S.TarUr- 


Cape Town - - - 


1889-90 


'* „ 


«» " • 


f» ... 


1890 


** Treneman, R.W. 


S.S. Pascal - 


River Plate - . - 


1889-90 


4i 

» »» 


»» " ■ 


Lisbon, Rio Janeiro, New (Orleans 


1890 


Trott, Samuel 


S.S. Minia 


Halifax .... 


1890 


4« 

w »» 


1. - - 


Nova Scotia ... 


1890-91 


^•7 Wait, A. Mcliean - 


R.M.S. Spartan 


Cape Town ... 


1889-90 


i» »> 


t» " • 


i» ... 


1890 




S.S. Tartar - 


»» - . ■ 


1890 


Walker, Henry, 


S.S. Servia - 


New York- 


1889-90 


R.N.R. 








*« » 


M * " 


w " ■ " 


1890-91 


Wheaton, N. J. 


Barque Elisa - 


Rio Janeiro, Barbadoes - 


1890 


»» >» ■ 


»» ~ ■ 


Ceara (Brazil) ... 


1890-91 


Wilding, J. 


S.S. Agamemnon 


China, viA Suez ... 


1888 


^9 WUliams. John 


Barijue Elista - 


Monte Video, Barbadoes, Georgia 


1889-90 


Wilson, John, R.N.R. 


S.S. Ethiopia - 


New York 


1889-90 


>t >« » 


t. 


«, ... 


1890 


^" Woolward, R. 


R.M.S. Don - 


West Indies . - . 


1890 




»» " " 


»f 


1890 




R.M.S. Nile - 


i» - . - 


1890 



In cases distinguished by marginal numbers the Meteorological Registers were kept chiefly by Officers, ax 



follows:— 

1 Assisted by W. B. Palmer. 2nd Officer, C. A. Wil- 
liamH, .SrJ Officer, and li. W. Potter, 4th Officer. 

* Kept by C. Cottinau. 

3 Kept by Q. D. Trevor-Roper, Surgeon B.N. 

* Kept by John Kynooh, 2nd Mate. 
^ Assisted by Officers. 

'> Kept by J. T. Shenton. 

7 Assisted by C. Matthews and R. Knill. 

* Kept by Fred. W. Holden. 

» Kept by Lieut. 0. £. Pritchard, B.N. 

10 Kept by H. C. Kiddle. 

" Kept by W. L. Paske, 4th Officer. 

» Assistea by 1st Officer. 

IS Kept by Lieut. Hrtiry Thompson, R.X. 

i« Kept by E. C. Carter, 4th Officer, D. Asbury, 6th 

C>ffloer. and N. K. Cornish, 4th Officer. 
IS Kept by W. H. Young, 2nd Officer. 
»* Kept by F. D. Qilpin-Brown. R.N. 
17 Kept by Lieut. Boyle T. Somerville, R.N. 
11^ Kept by Lieut. E. A. Day, R.N. 
IV Kept by William E. Home, B.Sc., M.B., Surgeon, 

E.N. 
Kept by William Anderson, 2nd Officer. 
Assistea by John Beavan and £. C. Crosby, Ist and 

2nd Mates. 
» Kept by Oscar Liindus. Mate. 
» Kept by J. V. Williams, 4th Officer. 
s« Kept by H. E. Butler, 4th Officer. 
» Kept by W. H. Fooks. 
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** Kept by Lockhart W. McLaren. 
'7 Kept by Walter L. D. Chapman, 2nd Officer. 
^ Kept by John Dickie, 2nd Officer. 
" Kept by A. H. Rhodes. Srd Officer. 
*> Kept by J. George, Srd Officer. 
*^ Kept by the Cadets. 
** Kept by Mr. Moses, Srd Officer. 
» Kept by B. H. Sach. Srd Officer. 
*« Kept by J. J. BnckhUl, F.R.G.S. 
*• Kept by A. Jolliffe, 2nd Officer. 
» Kept by Cecil K. A. Newby and Charles M. Bed- 
head, &.N.B. 
>7 Kept by A. Uacklsnd, 2nd Officer, C. Langmaid, 

Srd Officer, and J. Mien, 4th Officer. 
"* Assisted by Mr. Rosowamc. 1st Officer. 
» Kept by H. S. Blackburn. Chief Officer, F. Hayt^s, 
4th Officer, and D. Asbury, 5th Officer. 

Kept by the Officers. 

Kept by George Dawson, Chief Officer. 

Kept by G. H. Wstkins. 2ud Officer. 
* Kept by James Bowyer, 2Dd Officer. 
^ Kept by 0. B. Taylor, Srd Officer. 
«* Assisted by 2na Officer 

Kept by w. G. Squares, Chief Officer. 

Kept by H. P. Adams. 4th Officer. 

Kept by John Bernard, 4tli Officer 
«• Kept by William Tait and H. Woodcock. 
M Kept by F. B. Newton, 2nd Officer. 
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APPENDIX V. 

Ikstbuments supplied, Ac to the Royal Navy. 



PdrAooomit. 


Baro- 

mfiten. 


Ane- 
roids. 


Thermometen. 


HydixK 


S^: M«. Min. 


ScreeiiB. 


meters. 


April Ist, 1890, ftfloat - 
Imed sinee 


211 
75 


480 
126 


1,328 
365 


289 
66 


258 
60 


167 
30 


53 
53 


Retaroed since 


286 

77 


606 
108 


1,693 
325 


355 
51 


318 
41 


197 
29 


106 
24- 


April iBt, 1891, afloat 


209 


498 


1,368 


304 


277 


168 


82 



Instruments supplied, &c. for use at Naval Stations. 



April l8t, 1890, in use 
iMoed since 


61 
11 


63 
4 


208 
98 


21 
9 


21 

8 


3 
2 


U 

1 


Betamed since 


72 
4 


67 
2 


306 
28 


30 
2 


29 
2 


5 


12- 


April 1st, 1891, in use 


68 


65 


278 


28 


27 


5 


12 



Disposition of Admibaltt Instruments 


CD April 1st 


, 1891 


• 


Afloat in Boyal Navy - 


209 


498 


1,368 


304 


277 


168 


82 


In use at stations 


68 


65 


278 


28 


27 


5 


12 


In store at M.O. 


46 


49 


224 


92 


110 


24 


88 


„ Chatham - 


7 


10 


6 


6 


7 


— 


13 


„ Sheemess - 


5 


3 


32 


8 


8 


5 


9 


„ Portsmouth 


19 


50 


28 


7 


11 


5 


S 


„ Devonport 


16 


34 


46 


12 


13 


5 


16 


„ Qneenstown 


2 


4 


21 


1 


1 


— 


4 


„ Gibraltar - 


1 


1 


8 


— 


— 


— 


4 


„ Malta 


11 


16 


56 


8 


12 


2 


17 


„ Bombay - 


4 


3 


12 


4 


4 


1 


4 


„ Halifax 


4 


10 


24 


3 


5 


— 


U 


„ Bermuda - 


4 


12 


25 


3 


5 


2 


15 


„ Jamaica - 


4 


3 


31 


2 


2 


— 


— 


„ Cape of Good Hope 


4 


7 


30 


5 


6 


3 


4 


„ Trincomalee 


4 


3 


21 


4 


4 


— 


^^ 


„ Hong Kong 


6 


20 


12 


7 


5 


— 


17 


„ Coquimbo 


5 


4 


20 


1 


1 


— 


19 


Sydney - 


3 


5 


23 


5 


3 


— 


8 


„ Esquimau - 


9 


8 


24 


3 


3 


— 


— 


Total, April 1st, 1891 


431 


805 


2,289 


503 


504 


220 


281 


Lost, &c. since April 1st, 1890 


2 


11 


294 


30 


10 


15 


la 


Under repair - - - 


8 


12 


^^ 


^^^ 
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APPENDIX VI. 
Instbitiikmts sapplied, &e. to Mercantile Marine. 



*V^ A 


Baro- 
meters. 


Com- 


Thermometen. 


Hjdro- 


PerAcooimt. 


pasaes. 


Ordi- 
nary. 


Max. 1 Min. 


Screens. 


meteis. 


April 1st, 1890, afloat - 
Issued since ... 


107 
41 


_ 


636 
284 


— 


— 


106 
40 


842 
131 


Returned since 


148 
53 


— 


920 
865 


— 


— - 


146 
58 


478 
192 


April 1st, 1891, afloat - 


95 


— 


555 


— 


— 


88 


281 



Instruments at Stations, viz., Telegraph Offices, ObserratorieSy 

Fishing Villages, &c. 



April 1st, 1890, in use - 
issaed since . • . 


256 
13 


4 


247 
12 


55 
6 


57 

7 


54 
3 


11 
2 


Betnmed since 


269 
13 


4 
1 


259 
17 


61 
8 


64 
6 


57 

4 


18 
2 


April 1st, 1891, in nse - 


256 


3 


242 


53 


58 


53 


11 



Disposition of Board of Trade Instruments on April 1st, 1891. 



In merchant «hips 

In use at stations 

In store at M.O. 

At Liverpool Agency 
„ Aberdeen „ 
„ Glasgow „ 
„ Dundee ,9 
„ HuU 
„ Southampton „ 


95 

256 

64 

7 
3 
8 
17 
8 
7 


3 
8 

7 


555 
243 
299 
83 
22 
53 
37 
30 
24 


53 
21 


58 
33 

3 


88 

58 

60 

4 

4 

8 

13 

6 

11 


281 
11 

187 
84 
12 
82 
88 
26 
34 


Total, April 1st, 1891 


465 


13 


1,295 


74 


94 


247 


605 


Lost, &c. since April Ist, 1890 
Under repair 


1 
1 


— 


84 


2 


1 


14 


18 



O 2 
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APPENDIX VIL 

List of Stations reporting Meteorological Observations to the Office 
by Tel^;raph on Slst ]£urch 1891, with the Names of Observers. 



*tSambiirgh Head • 


Rer. W. Brand 


• 


•fStomoway - 


J. Forbes 


• 


Wick ... 


J. Sinclair 


• • 


Nairn - 


Miss Penny - 


. 


*tAberdeeii - 


W. Boewell - 


. 


Ldth - 


W. Hav - 

J. W. Irrine - 


• • 


*tShields . . 


. 


Spam Head - 
ftork - 
LoQffhboro' • 
tArdronan - 


J. H.Watson - 


. . 


H. M. Platnaner, F.G.S. - 


W. Berridge 
J. W.Mayes . 


• 


Malin Head - 


0. O'Doherty 


- 


^tMullaghmore 


K. Kerr 


. 


♦fBelmuUet - 


Miss M. J. Tolan 


. 




T. MaoGowan 


^ «• 


Panonstown - 


£. Haines 


- 


•tHolyhead - 
LWerpool 
•fValencia - 


Capt. Ricbards 


. 


J. Hartnnp, F.R.Met.Soc. 


J. E. Callam,F.R.Met.Soc. 


fBoche's Point 
Pembroke 


W. Kennedy - 


m s 


S. Blako 


. 


•fScUly . 


A. Hicks 


m * 


Ptawle Point - 


W. Hewitt - 


. 


fHnnt Castle - 

t Jersey - - - 


G. G. Appleton 


. 


J. Fisher 


. 


^fDonffenesB - 
*^Lonaon 


W. Batton - 


. 


F. Gaster, F.R.MetSoc. - 


Oxford - . - 


W. Wickham - 


. 


Cambridge 


H. Todd 


. 


^fTarmoatb - 


G. T. Watson 


- 


{Hawes Junction - 


W. H. Bunce - 


- 



Minister of Dunroeinefs. 

Nicolson Institution. 

Watchmaker. 

Schoolmistress. 

Assistant at the Observatoiy. 

Telegraph Cleric 

Do. 
Lightkeeper. 
Curator of Museum. 

Telegraph Clerk. 

Signalman, Lloyd's. 

Retired Coastguiftrd Officer. 

Telegraphist 

Postmaster. 

Assistant Obsenrer st Lord 
Rosse's Obsenratory. 

Keeper of Sailors' Home. 

Bidston Obsenratory. 

Superintendent of the Ob- 
senratory. 

Telegraph Cle^k. 

Lightkeeper. 

Signalman. 

Coastguard Officer. 

Lightkeeper. 

Station Master. 

Assistant Lightkeeper. 

Clerk,Meteorologi(»10ffice. 

Radcliffe Observatory. 

Obsenratory. 

Secretary* Sailors* Home. 

Station Master. 



In addition to the above, reports are received daily from the following 

Continental Stations. 



Station. 



Authority. 



Station. 



Authority. 



Haparanda - 
Hem5sand - 
tStockholm - 
Wisby 

Bodd 

tChristiansund 
^fSkudesnaes 
Fsrder 

tTheScaw - 
FauO 

Cnxhaven - 



(Meteorological 
Office, Swe- 
den. 



Meteorological 
Institute, Nor- 
way. 



1 Meteorological 
Y Institute, Den- 
J mark. 
Deutsche See- 
warte, Ham- 
burg. 



tThe Helder 

Cape Gris Kez 

tBrest (St. Mathieu) 

Lorient (lie de Groix) 

»tRochefort(lled'Aix) 

tBiarritz 

tParis 

Belfort 

Lyons 

Nice - - - 

Perpignan - 

Berlin 

Wiesbaden - 

Munich 

Corunna 

flisbon 



Bureau Central 
MSt^roIo- 
gique, Paris. 



Cent Met Inst. 
I of Germany. 

1 Observatory, 
J Lisbon. 




Hote, — ^Tbe stations marked with an asterisk (*) report also at 2h. pjn. ; and 
those with a dagger <^f ) at 6h. p.m. ; Lisbon reports at 8h. a jn. and 4h. p.m. 
t This station now reports by post only. 
Paris has ceased reporting at 6 p.m. on Sundays. 
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APPENDIX VIII. 

Report op Inspections, Ireland and Wales. 

Gentleiien, 

I HAVE to report that I have completed my usual inspections. The 
only stations unvisited on this occasion have been Midin Head (tele- 
graphic), Londonderry (Second Order), and two Weekly Weather 
Keport stations, Llandovery and Kilkenny. 

Telegraphic Stations. 

Si. Ann's Heady visited September 25. — This station calls for no 
remark. 

Hockeys Pointy visited September 27. — I found that a new rain-gauge 
was required, and it has been supplied. 

Vaiencia, visited October L — The only matter calling for notice is 
that there are frequent complaints of delay in the telegrams, owing to 
lateness of attendance at the local post office. I have further remarks 
on this station, which will be found in the next section of the Report. 

DonaghadeCy visited October 6. — ^This station is good, but the 
observer's health is not satisfactory, and in damp weather the observa- 
tions are taken by substitutes, who are fairly competent. 

Mullaghmor€y visited October 9. — The station is in good order. An 
endeavour is being made to have the wire carried to the post office here. 
If this is done it would release the Office from its engagements as to the 
private wire. 

Belmullety visited October 11. — ^The station is in good order, but, as 
is usual at other stations, the space available for rain-gauge and ther- 
mometer screen is not adequate. 

Parsonstowny visited October 16. — The station is in good order. 
The wind observations are not satisfactory, as the demesne is thickly 
wooded. The Council can gather the effect of this from a remark of 
Dr. Boeddicker's to me, to the effect that, he was often able to photo- 
graph with the 3-foot reflector when there was a breeze outside in the 
open country. 

Holy heady visited October 21. — This station is also in good order. 
I saw the bridled anemometer. The new arrangement of cups, as 
ordered by Sir G. Stokes, has been carried out. The instrument has 
occasionally been worked wich quick motion, so as to expand the time 
scale. 

On the whole, I can say that I found all the telegraphic reporters 
attentive and efficient, and the instruments clean and in reasonably 
good order. 

Tory Island, — As regards the proposed change of the Lloyd's signal 
station from Mai in Head to Torv Island, I learnt, vhen I was on the 
coast, on the authority of a ligbtkeeoer now stationed at Tory, that 
Lloyd's have been unable to get the materials for the proposed signal- 
man's residence landed before the winter, so that this station cannot be 
ready before Easter. 

The regular communication with the island is by post boat (sailing), 
from Gort-a-hork coastguard station, near the Bloody Foreland, distanr 
about 10 miles from the island. There is no sleeping accommodadou 
near 6ort-a-hork^ and the post boat only sails once a week. I hear the 
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the hire of a special boat is 35s. at least. Passengers can reach Tory 
by the steamer from Sligo to Glasgow, landing in a boat. This route 
probably involves a stay of about four days on the island. 



Second Order Stations and Observatories. 

St, DavicTsn visited September 21. — The station was, as usual, in 
excellent order. 

Valencia Observatart/, v'lsited October 1. — I did not examine theS.R. 
apparatus, as Mr. Baker was expected in a week from my visit. 

I found that the Post Office authorities had not yet removed the posts 
and wire from Kilbeg Hill. There is a certain quantity of apparatus, 
cells, Ac. at the observatory', the property of the Council. I have 
instructed Mr. Cullum to prepare a list of this, and send it up for your 
instructions as to its disposal. 

I visited Westwood House, 1 mile from Cahirciveen. This is now 
vacant. It is an ordiuary dwelling-house standing in 20 acres of land, 
with frontage to road and sea, held under a direct lease from Trinity 
College, with 60 years to run. 

Its situation is much more open than the present locality of the 
observatory, and the fact of its being within a mile of the town, without 
the intervention of a ferry, would render communication much easier 
and cheaper. 

Dublin^ Mountjoy Observatory^ visited October 4. — ^The observer at 
this station has been changed. Sergeant Lipscombe having retired ; 
Corporal Stone now takes the observations. He is careful and efficient. 

Dublinj Glasnevin Gardens^ visited October 4. — This station goes on 
satisfactorily. We have not had of late as much intei*ference with the 
instruments by children visiting the gardens as in former years. 

Dublin {Fltzwilliain Sgimre), visited October 4. — ^The station calls 
for no remark ; it is always in excellent order. 

Lissan^ visited October 7. — This is a new station, the records from 
which are supplied by the Scottish Meteorological Society. It is the 
property of Sir N. Staples, Bart., who, when at home, is the observer. 
His substitute, J. Donaldson, the gardener, is very efficient. 

The instruments are not of the quality usual at Second Order Stations, 
as only one of the thermometers is graduated on the stem. The 
barometer is of the Kew pattern, by Adie of Edinburgh, but bears no 
distinguishing number that I could discover. The rain-gauge is worn 
out. 

The observer, Donaldson, had received no printed instructions at any 
time. 

The situation of this station is good ; the country about is undulating, 
but less so than at Armagh. 

Slieve Gallion, height 1,600 feet, is distant about 4 miles on the 
ITorth and N.N.W. 

Armagh^ visited October 8. — The instruments are all in good order. 
At this station there is an old standard barometer by Newman, which 
seems to be a very good instrument. I propose that the Council should 
have this cleaned ; and then their own standard, supplied in 1868, 
might be recalled, and be available for use elsewhere. 

Colebrookey Brookeborough, visited October 8. — This station calls for 
no special remark. 
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MarkreCy visited October 10.— This station is in very good order, 
Mr. Marth having trained his servant to take the readings accurately. 

Curry granCy visited October 15. — This station is satisfactory, the 
new observer being now quite efficient. 

Parsonstown^ visited October 16. — At this station a new observer 
takes the 9 p.m. readings. His name is White, and he has had previous 
training, so that the work is well done. 

I also visited a few &hery barometers and a sunshine record station. 

Ballycasthj co, Antrim, visited October 18. — ^A barometer supplied 
to this station last summer was reported to be useless. I went down 
specially and found air in the tube, which I removed. 

Carnarvon, visited October 22. — ^The barometer is suspended just 
inside the entrance door of the Custom House, and is probably attended 
to, the diaopram being kept correctly. Mr. Holmes, the collector, is a 
very old correspondent of the Office. 

Nevin or Morfa Nevin, — A barometer was supplied at Mr. Holmes's 
suggestion last spring. On inquiry, I found that it had been erected in 
a private house. I wrote (P.O. 1782) to the effect that it must be 
erected in some situation accessible to the public, and Mr. Holmes has 
promised to see that this is done, as the place is within his district. 
He had never been informed that the barometer had been received. 
He told me that the same thing had occurred at Carnarvon before his 
arrival, a barometer supplied for Aborsoch, had been intercepted in 
transit at Carnarvon and suspended in a private house. This is the 
barometer above referred to as at the Custom House. 

Llandudno, visited October 22. — I went to this station to see the 
sunshine recorder which had been transferred from the Great Orme's 
Head to the end of the pier by Mr. Whipple in the summer. I found 
it still somewhat out in level and in azimuth, but set it right. The man 
in charge of it, John Robeils, the piermaster, seems very intelligent and 
careful. 



Weekly Weather Report Stations. 

JVaterford, visited September 26. — The observations are carefully 
taken. 

Foynes, visited October 2. — This station is in good order, but the 
observations are only kept up when Lord Monteagle is at home. 
Corrections to be applied to readings of — 



ST1.TI0H8. 




Stations of the Second Order. 



Armagh 

Brookeborougfa 

Dublin (City) 

DublinCPhcenixPark) 

Edgeworthatown 

Olasnevin 

Lisaan 

Markree Castle 

Parsonstown - 

St. Diwid'i - 



o 


o 


o 


o 


o 


-0-2 


-0*3 


-1-0 


•^ 


— ~ 


-0-6 


-1-0 


-O'l 


+1*0 


_ 


-0-3 


-0-3 


-0-8 


0*0 


— 


-0-4 


-06 


-0-2 


0*0 


-10 


-0-6 


-0-6 


-o-« 


+0*2 


.— 


-0-2 


-0-4 


-1-0 


+0"4 


— 


-0*8 


-0'8 


O'O 


+0-5 


— 


-0-1 


-0-2 


O'O 


+0'1 


-0-2 


-0-5 


0-0 


-0-4 


0-0 


— 


-0-2 


-0-8 


O'O 


-0-1 


^ 



Grass miiu +0'7. 
Kew standard— 1*2. 
Observer reads 

high. 
Grass mm. — O'fi. 

Do. +0*4. 

Do. -O't. 

Kewstaodard-tl 
Grass min. —0*2. 
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Statioits. 



Dry Bulb. Wet Bulb. 



Max. 



Miiu 



Spare 
Tnenn. 



Remarks. 



Teleqbaphic Rei*ortino Stations. 



Holyhead 
MuUaffhmore 
Belmmlet 
Donaghadee • 
Parsonstown • 
Valencia 
Boche'8 Point 
St. Ann'i Head 



-0-1 


-0-2 


-0"« 


+0*4 


-0'2 


-0-1 


-0-1 


+0*1 


+0-5 


-0-2 


-0*2 


-0-1 


-0-1 


-0-2 


— 


-0-5 


-0-6 


-0-1 


-0'2 


-0-5 


-0*8 


-0-1 


-0*8 


-OS 


— 


-1*1 


-0*7 


-0-3 


+0-2 


-0-2 


-0-7 


-0*7 


-0*4 


•»-0-2 


— 


-0-2 


-0-5 


+0-2 


-0-5 


-O'S 



No spare ther. 
No spare ther. 
No spare ther. 



Malin Head not inspected this year. 

Weekly Weather Report Stations. 



Killamey 

Waterford 

Foynes 



-0*2 


-0-2 


0-0 


0-0 


— 


-0*7 


-0-8 


-0-2 


0*0 


— 


— 


— 


-0-2 


+0-2 


— 



Londondeny. Kilkenny, and LlandoTpr>' not inspected this year. 

(Signed) Robert H. Scott. 



Report of Inspection — Scotland. 

Barometers. — During August the inspection of the barometers did 
not include a comparison with the standard mercurial barometer. This 
comparison was made as regards the last 12 stations inspected, which 
is inclusive of six barometers not previously reported on to the Council. 
From the direct and indirect comparisons made, I am able to report 
that the whole of the barometers specified in the annexed table are 
correct, allowance for instrumental errors being made, are in good order, 
and the observations accuratelj made. 







Table 


1. 




Stations. 


Inspector's 
Standard, 

No. 
corrected. 


Rep. Bare, 
uncor- 
rected. 


i 

1 

Check Baro. , !>««,• ..w-o 
uncorrected. ; Remarks. 

t 

1 




ins. 


ins. 


ins. 




Jisudale - - - 


— 


80*248 


80*242 


' Check barometer is 8 feet 


FortWilliam 


-« 


80*208 


— 


higher. 


Fort Aufnistos - 


— 


29*774 


— 




GlencoiTon 


— 


29*130 


— 




Lairg . - - 


— 


28*88R 


— 




Diinrobin - - - 


— 


29*120 


— 




Wick 


—- 


29*114 




Standard mercurial haro« 


Bwanbisfter 


— 


29*776 


— 


meter not taken this year 
to these stations. 


8tomoway • 


— 


29*800 


29*800 


Nairn - - - 


— 


29*648 


29*648 




Gordon Castle 


»- 


29*486 


— 




Aberdeen - 


"— 


29*178 


29*170 


Check is standard of obser- 
vatory. 


Braemar - . - 


— 


28*200 


28*180 


Do. old bar. now out of 


Lednathic - - - 


m— 


29*189 


— 


order. 


Dundee 


— 


29*985 


— 


* 


Oallton Mor 


20*035 


29*900 


— 




Rothesay - 


2}«'9U 


29*958 


— 




Ardrossaa • • - 


SO'883 


29*888 


29*854 


Chock barometer in Mr. 


Glasgow - 


XO'OSS 


80*080 


— 


M.'8 house. 


Clober (MUngayie) 


29*718 


29*094 


— 




Ochtertyre 


29*680 


29*670 


— 




Hawick - 


29*402 


29*462 


— 




Wolfelee - 


28*800 


28*800 


— 




Karchmont 


29*070 


29*076 


— 




Edinburgh 


80*089 


80*082 


— 


Check is a Bedicr*8 baro- 


Leith 


80*480 


80*486 


— 


meter. 


Bosewell - 


29*048 


29*682 


"~ 
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'Thermometers^ — ^The minimum thermometers were this year again 
very specially examined, but with a result scarcely so satisfactory as last 
year. The following were out of order: At VVick al}out 4***0 were 
lodged near the top of the tube. A comparison of the past readings will 
show how long this thermometer had been out of order. At Rothesay 
a minute portion of spirit, about 0^'3, was lodged at the very top of the 
tube. At Loith 1°*8 of the spirit was lodged at the top of the tube. 
This was discovered by the observer about five months ago, who since 
then has reguiurly added fully a degree and a half to each reading. All 
these thermometers were rectified. 

New minimum thermometers have been supplied lo Dunrossness and 
Nairn. 

Table II. 



St aliens. 


Standard 
No. 4,133, 
corrected. 


1 
1 


• 

n 


Spare Ther- 
mometer. 


Max. Ther- 
mometer. 


Min. Ther- 
mometer. 


Time in Water 

in Minutes. 

1 


Change of 
Tempera- 
ture. 


Remarlu. 




o 


e 


1 
o 


o 


o 


o 




o 




I^audale • 


G()'4 


+ 0-2 


+0*2 




+0*2 


+0*3 


150 


+0*4 


C. Livingston 


l^ort 


631 


-0-1 


+0*1 


— 


+01 


-0*8 


60 


+0*4 


observer 


William. 




















The Obaer- 


63-0 


+ 0-1 


+0*1 


— 


0*0 


-01 


90 


+ 0*5 




vaton'. 




















i'.w. 




















Port 


58*8 


+0*1 


+0*1 


— 


+0*1 


-0*4 


80 


Uniform 




AugORtus 




















Glencarron- 


55-7 


0-0 


-0-2 


"^ 


0*0 


-0*2 


100 


+0*8 




LairK * 


57-8 


+0*2 


+ 0*1 


^.^ 


-0-8 


0*0 


70 


+0*2 




Diinrobin - 


60*0 


-0-5 


-0*4 


— 


— 


-0*6 


75 


Uniform 


Indpx of Max. 


Wick - - 


B8'7 


+0-5 


+0*4 


— . 


-0*8 


-~ 


60 


Do. 


T. lost. 


Stomoway - 


65*9 


+0-5 


+0*5 


— 


+0-7 


-0-4 


90 


Do. 


Mill. T. was 4** 


Nairn - - 


M'5 


+0-7 


+0*6 


+0*1 


0*0 


-01 


90 


Do. 


out of order. 


Gordon Cas 


57-0 


+0-1 


+0*2 


— . 


+0*6 


+0-1 


\m 


+0*7 




Aberdeen - 


B7-2 


+0*2 


+0-2 


— 


+0*1 


+0*1 


75 


-0*2 




Braemar - 


51-7 


+0-4 


+0*5 


— 


+0*2 


0*0 


00 


+0*8 




Lednathie • 


51-9 


+0"9 


0*0 


— . 


+0*2 


-0*1 


100 Uniform 




Dundee 


52*6 


+0*5 


+0*4 


— 


+ 1*4 


-OS 


60 


Do. 




Callton Mor 


59*6 


+ 0-1 


0*0 


~. 


4-0*8 


-0*5 


60 


-0*3 




Bothesay - 


660 


0-0 


0*0 


— 


+0*2 


-0*4 


65 


Unilonn 




Ardrossan - 


54-7 


+0-2 


+0-8 


— 


-0*2 


-0*2 


80 


-0*2 




GlaHgow - 


65*8 


~ 


— 


-.- 


-0*2 


-0*1 


50 


+0*2 




Glober 


56-7 


-0-1 


+0*1 


— 


+0*5 


+0*1 


75 


Uniform 




Ochtertyre- 


63*8 


0*0 


0*0 


— 


+0*1 


0*0 


70 


Do. 




Hawick 


69*2 


0-0 


-0*1 


«— 


-0*1 


+1*0 


80 


+0*8 




Wolfelee - 


530 


-0-2 


-0*2 


_ 


+0*2 


-0*5 


120 


-0*8 




Mnrchmoni 


53-4 


-0*1 


-0*1 


— 


0*0 


-0*1 


800 


Uniform 


Temp, practi- 
cally uni- 


Edinburgh- 


52-7 


-0*1 


0*0 


— 


0*0 


0*0 


85 


Do. 


Laith - - 


52*6 


+0*2 


+0*4 


~~ 


+0*2 


-0*4 


60 


Do. 


form. 



Hygrometers. 

I have to rei)ort very favourably regarding the care with which the 
wet-bulb thermometer is attended to at all the stations without ex- 
ception. While inspecting the station at Rothesay the weather was 
dull and drizzling, the air being apparently filled with the fine drizzle, 
the dry and wet bulbs in the screen read exactly the same. This is the 
first occasion I have seen this correspondence to occur since it was 
begun, some years ago, to give special attention to the working of the 
hygrometer in the thermometer screen. 

LaudalCy August 7, 1890. — There has been some trouble at this 
station from the index portion of the column of the maximum thermo- 
meter being shaken from its position during high winds. Accordingly, 
since last inspection, four new wooden supports and four new wire stays 
have been added to the Stevenson screen, which is now very firmly 
fixed, and it is believed the index now retains its place in high winds. 
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The instruments were all in very good order, and the observations are 
care full J made. 

Ibrt William, August 9th. — The instruments were in good order, and 
the observations are correctly made. It has been resolved that the 
observations at this station, inclusive of those recorded by barograph 
and thermograph, be continued for some time till a satisfactory com- 
parison be made between them and the observation^ made at the new 
observatory. 

The Observatory, Fort William, August 8-9. — ^This observatory 
has been equipped as a station of the First Order by the Meteorological 
Council, and as a station of the Second Order by the Scottish Meteoro- 
logical Society. Both sets of observations are forwarded to the 
Meteorological OfBce. 

The Stevenson screen, rain-gauge, and sunshine recorder are placed 
in an open situation over grass, on which the sun shines all day from 
one hour after sunrise to sunset in summer, and the whole day in winter. 
There are three rain-gauges, Beckley's, with its accompanying check 
gauge, and one of the type in use at the Ben Nevis Observatory. 

The self-recording instruments furnished by the Council have been 
recently fitted up by Mr. Baker, of the Kew Observatory, and the 
regular observations commenced on July 14th. 

Everything at the observatory was in excellent order, and the observa- 
tions were mode with the greatest care and punctuality. 

The Abbey, Fort Augustus^ August 11. — ^The instruments were all 
in excellent order and are particularly well attended to and observed by 
Father Cody, the new observer. The sun reaches the sunshine recorder 
all day, except when it is behind the mountains, which here form a very 
irregularly outlined horizon. 

Glencarron, August 14. — All the instruments were in very good 
order, and are observed with scrupulous accuracy. A Richard's hygro- 
gi*aph has just been added to this station and is placed in the siime 
Stevenson screen with the thermograph. 

Lairg, August 14-15. — The thermometer screen has been furnished 
with a now stand, been repainted, and thoroughly repaired. A new 
xain-gauge has been sent since the date of inspection, viz., on October 
8th. The instruments were otherwise in good order and are well 
observed. 

Dunrobin, August 16. — ^The index of the maximum thermometer 
(Phillips') was inadvertently lost at the time of the inspection. A new 
thermometer was sometime after sent from Edinburgh. All the other 
instruments were in good order, and are carefully observed. 

Wick, August 15. — The minimum thermometer was seriously out of 
order, a part of the spirit, about 4°*0, being lodged near the top of the 
tube. This was shaken down. On comparison with the standard, as it 
«till read 0°'7 too low, it was ordered to be placed in a highly inclined 
position for some hours before being replaced in the screen, to allow 
time for the whole of the spirit to drain down. Subsequent readings 
show that it is now correct The other instruments were in good order, 
«nd are very well observed. 

Swanbister and Stenness, August 18. — ^At the time of Mr. Fortescue's 
removal from Swanbister, the instruments were handed over to Mr. 
W. Halcro, joiner, who had been one of the assistant observers. He 
made the observations regularly and forwarded them to Mr. Fortescue 
for entry on the monthly schedules. Here the temporary positions of 
the instruments were good, but the maximum thermometer had been 
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accidentally broken in the end of last year, of which no intimation was 
given. (A new one was forwarded on my return to Edinburgh in 
October.) Thereafter I drove to the station at Stenness, taking the 
barometer with mc, and placing it in its new position, and arranged 
with Mr. Fortescue, who kindly accompanied me, and with Mr. Spence, 
the new observer, for the immediate removal cf the rest of the instru- 
ments to Stenness, and the positions in which they were to be placed. 
The situation of Stenness is a very open one, and Mr. Spence is likely to 
prove a good intelligent observer. 

Stornowat/, August 20. — ^Particular attention was given to the 
omission from the daily telegram of July 25th of any notice of the 
rapid fall of the barometer and storm during the previous night, for 
which Mr. Forbes expressed great regret. He made no attempt to 
account for the neglect, but he is unable to understand how it did 
occur. I believe the effect will be to make him thoroughly alert in 
future against the recurrence of so serious an omission. The rain-gauge 
was slightly deformed, but it was made right. The glass measure was 
broken accidentally on the Saturday. What remains still measures 
0*3 inch, and will be used till a new measure arrives. All the other 
instruments were in excellent order and are well observed 

Nairn, August 22. — The instruments were all in good order and 
intelligently observed, and the telegrams made up with care and 
expertness. The new minimum thermometer was hung up and the old 
one packed in the box and ordered to be despatched to the Office. 

Gordon Castle, August 23. — Mr. John Webster, who had observed 
nearly 40 years, died last Christmas, and has been succeeded by his son 
Charles as head gardener and observer. The instruments are well 
exposed and placed in tbe kitchen garden, and were all in excellent 
order, and observed with great care and accuracy. 

Aberdeen, August 26. — Everything at this station is well attended 
to, and the observations are made with remarkable care and intelli- 
gence. 

The same remark applies to the self-recording instruments of the 
observatory. At the time of the inspection the " drop " from the wet- 
bulb fell at the rate of one in a minute and a half. As at the Fort 
William Observatory, the rain-gauge, after being emptied, does not 
begin to register till 0*005 inch of rain has fallen. It was satisfactory 
to observe from an examination of the curves, as showing the state of 
efficiency of the anemometer, that changes of wind were quickly shown 
with such small velocities as a rate of from 2 to 3 miles an hour. 

Braanar, August 27. — As indicated in last Report, a new set of 
instruments has been supplied by Her Majesty to this station to replace 
those in use since 1855, and the screen in which they are kept has 
been thoroughly repaired and painted. They are superior instruments, 
kept in excellent o^er, and are well observed by Mr. Aitken and his 
niece. 

LednatJUe, Augnsit 29. — Everything at this station was in very 
good order, and the obsenratioiis are made with remarkable intelligence. 
The vane works well except daring frost, but in all cases its indications 
are checked by observations of sm^e, trees* &c The station ijs well up 
the slope of the Lednathie Bum, a tributary of the Prosen. The 
situation in the valley gives necessarily an undue proportion of N.W. 
and S.E. winds. 

Dundee^ August 80.-— The instmrnents. here continue to be 
thoroughly well kept, and tiie obeerTatioDS accorately made. 
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Callion MoTf September 1. — ^The instruments were in very good 
order, and are observed with much care and intelligence by Mr. Russell 
and assistant. As the index of the maximum thermometer (Phillips') 
was too long, it has since the time of inspection been sent to Edinburgh 
for rectification. This station was established in 1855, with the same 
observer, and with substantially the same instruments throughout. The 
instruments are placed in a very open situation in the garden. 

Rothesay y September 2. — A comparison of the minimum thermometer 
with the standard suggested an examination, when a minute portion of 
spirit (about 0°'d) was seen lodged at the top of the tube. This was 
rectified. With this exception, the instruments were all in thoroughly 
good order, and observed with great intelligence. 

Ardrossan^ October 1 . — ^The rain-gauge and thermometer screen are 
repaired and repainted, both jobs being well and strongly done. All 
the instruments now are in good order, and the observations are made 
with considerable intelligence. 

Glasgow Observatory^ October 2. — Except the 5 inches rain-gauge 
which has been raised to 16 inches above the ground, all the instru- 
ments remained as they were at the time of last inspection ; they were 
all in very good order. 

Milngaviey October 3. — The instruments at this station were in good 
order, and are intelligently observed and attended to. The anemometer 
is in a good position on a knoll in a field about a quarter mile from the 
other instruments. 

For the sake of securing uniformity with the other stations of the 
Office, a Stevenson's thermometer screen was recommended, and it was 
also recommended that the barometer be removed from the large 
thermometer screen to the office adjoining. These suggestions have 
since been carried out. Mr. Bertram is very desirous in establishing 
this station that everything be in accordance with the requirements of 
the Office ; and doubtless in his hands the station will become a valuable 
addition to the system. 

Ochtertyrey October 4. — Everything at this station was in excellent 
order, and the observations are made most intelligently. 

Lady law y Hawicky October 14. — ^The instruments are very good, and 
the observations, which began at the New Year, are intelligently and 
accurately made. 

Wolfelee, October 15. — Instructions were given to paint the Stevenson 
screen and the rain-gauge. As regards the other instruments, they are 
good, were in good order, and the observations made with great care. 
The observer showed a good deal of interest in the observations, and a 
strong desire to do all in his power to make them correctly. 

Marchmonty October 18. — The instruments are all in excellent order, 
and the observations made with marked intelligence. Mr. Loney has a 
good assortment of additional instruments at this station. 

Edinburghy October 21. — In addition to the usual instruments, which 
are nearly all in duplicate, Mr. Moss has a Redier's barograph, a 
Kichard's thermograph, a Robinson's anemometer, and a sunshine 
recorder. The whole of the instruments are in remarkably good order, 
well placed, and are observed with much intelligence and enthusiasm. 

Leithy October 22. — ^The minimum thermometer was found with 1^*8 
of the spirit lodged near the top of the tube, which the observer, under 
my direction, set right. This was discovered by the observer five 
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moDtlis ago, and since then the readings have been regularly increased 
by adding 1 * 5 degree. Otherwise the instrumentb were in very good 
order, and the obseryations very intelligently made. Since last inspec- 
tion the thermometer screen and enclosure has been repaired in a very 
satisfactory manner. 

Rosevoell^ October 23. — ^The instruments are all good, and are well 
protected in a railed-off grass plot. They are in good onler, and are 
attended to and observed with great care and intelligence. 

(Signed) Alkxandbb Buchan. 

Eepobt of Inspection — England. 
Telegraphic Bepobting Stations. 

Scilly {St. Mar}fi)y June 26 and 27. — Since the death of 
Mr. Thomas, which occurred in the early part of the year, and by 
which the Council have been deprived of an observer of long experience, 
Mr. A. Hicks has undertaken the charge of thp instruments at this 
station. I have in previous years given him some instruction, and have 
recommended him as being probably the only man in the island at present 
capable of undertaking the work of observation. I found him to require 
further teaching as regards the reporting of important changes indicated 
by the self -registering aneroid, and also as to the setting of the verniers 
of the barometers, which he had lowered too much (the error thus 
caused having been about — *026 in.). He has also a slight personal 
error in reading both barometers and thermometers, which appeared to 
me to be constant and unimportant. 

All the instruments at Scilly are in their old positions, and in good 
order, except that a part of the anemometer again required cleaning, and 
thai the maximum thermometer is very difficult to set, and .should there- 
fore be exchanged for another. I think that the present observer s 
estimates of wind forces of ^' 5 " and upwards^ will be found to be 
slightly lower, in the mean, than were the estimates made by Mr. 
Thomas. 

Prawle Pointy June 29. — I found the observer at this station, 
Mr. Hewitt, to read the instruments, as l)efore, wit4i accuracy ; but some 
loss has been sustained by the depaiture of Mr. Mehegan. Mr. Hewitt 
will probably be himself i-emoved from Prawle in a short time. Another 
of the men at this station, Mr. Macarthy, appeared to me to be an 
intelligent and careful obsciTer. The station is an excellent one, but 
the frequent changes of personnel^ common to all coastguard stations, 
naturally form an obstacle to perfection in the observations. The 
observers at the time of my visit showed some aptitude for cirrus 
observations ; they had, however, failed to report important changes of 
weather occurring between the fixed hours of observation. The 
instiTiments were in good order, but the maximum I'eads somewhat 
low. 

Hurst Castle, July 2. — The instruments at this station were found 
to be in a satisfactory condition. The reports of the barometer and of 
the highest temperature show, as in former years, occasional errors. 
These are certainly not due to any inability to read the instruments 
correctly on the part of Mr. Appleton, but he has a somewhat hasty and 
casual way both of handling tlie instruments and taking the readings, 
and this appears to be ineradicable. Both the winds and the state of 
the sea are, as I have previously remarked, affected by local causes at 
this station. 
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Dungeness, July 31. — Mr. Cumow has left this station, and the 
observations are chiefly conducted by Mr. Batten. Inaccuracies still 
appear to occur from time to time in the barometric reports ; but in my 
presence the light-keepers, who, as formerly mentioned, take the readings 
in rotation, as they are on duty, certainly read the instruments well, and 
all those now at the lighthouse give me the impression of being sober 
and reliable men. The muslin of the wet-bulb had not been changed 
with sufficient frequency. 

Vannouthj August 2-3. — The instruments at this station are in good 
order ; but the wet-bulb ir not kept sufficiently clean. The tracings of 
the self-registering aneroid have for a long time been too thick, in 
consequence of Mr. Watson's having attempted to alter the working of 
the pen, in order, as he told me, to ^' prevent the jumpings " produced 
in its trace. I accidentally broke off the ink-holder altogether in opening 
the case, which has no hinge, and was undamped on the right-hand side. 
The pen has since been repaired, and the aneroid tracings are now 
good. 

Cambridge, August 4. — Mr. Todd was again absent from Cambridge 
on the day of my visit. The reports have occasionally arrived late from 
this station. In reply to a letter on this subject, I was informed by 
Mr. Todd that they were in each case handed in punctually at the 
tel^raph office. The fault lay with the latter, and the reports now 
arrive punctually. The alterations made in the height of the anemometer 
appear to me to be very advantageous. The dome of the observatory 
used formerly to obstruct Southerly, and to a less extent Northerly 
winds, in a very appreciable degree, and the obsti'uctiou is now less 
serious. 

The observatory is, however, considerably sheltered by trees, and, as 
will be noticed from the hurizon-breaks in the altazimuth sketch, these 
trees cut off the sun's rays from the sunshine recorder in the mornings 
of the late autumn and the beginning of the year. The obseiTer states 
that he considers that, upon the average, not more than 30 minutes are 
lost by reason of the trees. 

I found the instruments to be all in good condition, except that there 
was some deposit on the wet bulb. 

Loughborough, October 9. — The observer was absent until very shortly 
before I left the station. Both the barometer and all the thermometers 
were found to be perfectly correct, and all the instruments to be attended 
to, as usual, with the very greatest care. 

Yorh, October 12. — The barometric reports from this station have 
not appeared to be quite satisfactory, the errors being usually positive* 
Some of the mistakes may be due to the want of punctuality on the part 
of the observer, of which I have formerly complained. On the occasion 
of this visit, however, the observer, to my surprise, set the vernier an 
much as *01S too high. On my calling his attention to the mistake, he 
immediately set the vernier correctly. The thermometers are very 
accurate, but the muslin of the wet-bulb is not changed as frequently 
as the atmosphere of York requires. 

Shields. — I visited North Shields on October 13. The barometers 
were removed from the old post office buildings to the telephone room 
of the new buildings on February 21 st, 1890. Here their position is 
excellent, possessing several advantages which were wanting in their 
former site. The height of the cisterns, obtained from the builder's plan, 
is 117 feet above mean sea level. The muslin of the hygrometer had 
not been changed on the Saturday before my Monday's visit, the day of 
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the week on which it is -said to be usually changed. It was more foul 
than usual, and in the extremely smoky air of Shields a daily change 
would be requisite to ensure anything like freedom from dirt. The 
rain-gauge as previously reported, receives occasional injuries, the 
inhabitants of the houses round Dockwray Square, with a considerable 
number of children, having access to it. The instruments are otherwise 
in good order. 

Stations supplying Monthlt ob Wkbklt Returns. 

Cirencester y July 3. — ^Professor C)hm was engaged during almost the 
whole of my visit, and I only obtained one or two minutes conversation 
with him between his lectures. The instruments are in good order. The 
thermometers are well mounted in an enclosure made for that purpose 
in the large vegetable garden on the north-west side of the College : 
their readings are very correct. The sunshine recorder is well mounted 
on the top of a large and firm stand, reached by a ladder, and its 
adjustments are correct. It will be seen by the altazimuth sketch, 
which I have sent to the Office, that sunshine is cut off during the 
summer solstice between 7.25 and 7.32 p.m., or thereabouts, by a dense 
and growing clump of trees. Trees must also slightly interfere with the 
sunshine in winter, both in the morning nnd afternoon. The instrument 
was shifted to its present position in the autumn of 1 888. It previously 
occupied an excellent vantage ground* at the summit of the College 
tower, which had to be relinquished at the orders of the Principal on 
account of mischief done by some of the students, who seem to have 
gained access to the tower. 

Epsom, July 30. — ^The observer was absent throughout the afternoon. 
The assistant was unfamiliar with the proper mode of treating the wet- 
bulb during frost, and I gave instructions on this subject. He read the 
instruments correctly. The muslin round the wet-bulb was somewhat 
stiff with lime and copper salts. The max. read 0°'6, or with its usual 
correction 0°'4, too low. The observations show decided improvement 
at this useful station. 

St. Leonards, August 1. — I regret to say that I have not changed my 
opinion that Mr. Colborne is not a painstaking observer. He was 
absent from home on the day of my visit. The thermometer screen in 
the Gensing gardens required repairs, and it is rather surprising that 
the instruments remain unbroken, considering that they are accessible 
to the public As it is, the minimum had disappeared, and had been 
replaced by the grass thermometer, which was simply laid on the bottom 
of the screen. 1 could not obtain the corrections for the thermometers ; 
as compared with my standards the wet-bulb required a correction of 
-(f-5. 

The sunshine recorder, which has a good exposure at the Hastings 
reservoir, is attended to by the keeper of the reservoir, I could not 
obtain access to the instrument on the day of my visit this year. 

Eastbourne, August 1. — The returns from this station continue to 
be satisfactory. The instruments are in excellent order. The observer 
attaches no muslin to the wet-bulb, but winds the wet thread of wick 
round the bulb. I think that it may bo best to permit him to adhere to 
this custom. 

From the altazimuth sketch which I took at the sunshine recorder it 
is evident that the evening sun is cut off, principally in winter, by the 
range of high land, the southern extremity of which forms Beachy 
HeMl. The instrument has in other respects a perfect exposure, and 
the cards are carefully attended to. 
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A new copper rain-gaage is greatly needed at this station, the old 
lustrumeDt being almost entirely worn out. 

Market Rasen^ Tealbj Vicarage, October 10. — Since Mr. Jevons 
relinqnished the observations at Market Basen the instruments, with the 
exception of the rain-gauge, were removed by the Reverend S. Lewin 
to his house at Tealbj, about four miles north-east of their former 
position. Mr. Lewin, who required some instruction in the work of 
observation, was necessarily absent during a considerable portion of my 
visit. Levelling from an O. S. mark, I found the barometer cistern to 
be 2(>0* 1 foot above M. S. L. The instrument, which is fastened into 
its wooden box, was not suspended in a satisfactory way. The thermo* 
meter screen requires some repair and repainting. I could find no 
convenient site for a rain-gauge. 

That the observer will fill in the returns conscientiously and punctually 
to the best of his ability I have no doubt. Unfortunately not only are 
the instruments rather inconveniently placed (and there seems to be no 
chance of improving their position here), but the whole locality is so 
much obstructed by trees and buildings and characterised by such hilly 
and broken ground, that I hesitate to give an opinion as to its suitability, 
desirable as it is that some station should be found in this neighbourhood. 
I should recommend that a few months' trial of the station be made, 
rainfall reports being had if possible from Mr. Jevons. 

I have sent a rough ground plan of the position of the instruments. 

Varkj October i2th. — ^The instruments at the Museum Gardens are 
in good order, and the observer reads the thermometers with accuracy, 
though he appears to be careless with bis barometer. The screen is too 
crowded with instruments, the difference between the readings of which, 
when the door is closed, well exemplifies the effect of raising or lowering 
a thermometer-bulb in a Stevenson's screen. 

The sunshine recorder was well adjusted at the date of my visit. 
The question whether it should be removed from the Friends School at 
Bootham should, in my opinion, be definitely decided in the negative. 
Mr. Clarke is a most able scientific teacher. The exposure at Mr. 
Thompson's house would not, I think, be so good, although that at 
Bootham is rendered imperfect by the Minster tower, an immovable 
obstacle, and by chimneys. Further, although the wooden pedestal on 
which the instrument is erected is unsteady, the school authorities are 
not disposed to go to the expense of erecting anything more substantial, 
and although it is difiicult to get the instrument thoroughly well 
attended to in the vacations, and in term time some carelessness may be 
expected in the boys who occasionally have the charge of it, it is to be 
remembered that much is to be gained by the keeping of scientific 
instruments at educational establishments. 

While it is easy to estimate a small present loss due to occasional 
clumsy manipulation, it is difficult to set too high a -i-alue on the 
possible acquisition of a ta^te for meteorological observation at our 
schools, and at such institutions as Epsom College, Cirencester, Cooper's 
Hill, <&c. And if I may here be permitted such a digression, I think 
that the downward percolation of science is so great, that one lecture at 
a public school is worth very many at a fishery station. 

Seahatn, October 13. — The barometer was moved October 11, 1889 
^slnce last year's inspection), from its rather inconvenient position 
in Mr, Aird's house to a good site in the residence of Mr. Leith at the 
cemetery grounds. The observations are all taken by Mr. Leith, who 
seemed inclined to set the vernier of the barometer somewhat low, but 
is accurate and careful in his readings of the thermometers. All correc- 
tions end reductions are still made by Mr. Aird, with whom I had no 
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interview on the daj of mj visit, as he was absent at his now residence, 
about six miles from the station. As might perhaps be expected, some 
inaccuracies have been noticeable in the returns. The max. read 1° 
too low. The screen has been repaired and repainted. All the 
instruments were found to be in good order. The present level of the 
barometer cistern is given as 150 feet. I question whether this is not 
1 or 2 feet too high. 

Stohesay^ October 17. — ^The barometric returns from this station 
have for a long period been questionable. All the instruments are 
usually read carefully, as I think, by Miss La Touche, but at times the 
readings are taken by some of Mr. La Touche's young pupils, and I 
think that the barometer may occasionally be handled with insufficient 
care. I dislodged a small bubble of air from the tube, but after this 
had been done the mercury appeared to stand *027 too low. The 
thermometer screen is home-made and of peculiar but not unsatis&ctory 
type. I requested that it should be repainted and have some slight 
necessary repairs. I also advised that the grass minimum, which is 
new, bnt out of order, should be exchanged for another instrument. A 
good solar radiation thermometer is in use here now. As I have 
formerly observed, the wind at this station is very greatly affected by 
the hills. 

Sutton Colc^ldj October 18. — Since my last iospection the ther- 
mometer screen and rain-gauge have been removed to the observer's 
garden, where they have a satisfactory position. The barometer, an 
instrument on the Fortin principle, is by Bailley, of Birmingham, and 
has no error throughout the scale. It has not been removed from its 
former position on the ground floor of the borough offices. All the 
instruments are in good order, and appear to be well attended to, but 
some inaccoracies and omissions have been observed in the returns. I 
think improvement may be expected. 

I inspected the following Fishbbt Babomstbr Stations, with 
rather disappointing results : — 

HulL — I examined the fishery barometer at noon of October 1 1 th. 
The number of this instrument, which was supplied in 1853, is B.T. 17. 
The level of the cistern is 7 feet above M.S.L. I found the instrument 
(at 30 '270) to have a somewhat large error, requiring the correction of 
+ '074, but the tube to contain no air. The foreman at the Humber 
Dock is in charge of the instrument, which he reads fairly correctly, 
but does not understand. The readings are sent in daily to the 
principal dockmaster's office, bnt are, as I was told, made no further 
use of. I think that the instrument attracts but little attention, except 
from a stray loiterer at the docks. 

WUhemsea. — I had selected Saturday as the most convenient day 
for lecturing to the fishermen at this station, and had written to 
Mr. John Ward, who is in charge of the instrument, on the subject. 
On my arrival, however, I found that there are only ten fishermen here, 
all of whom had gone to a fair at Hull. The barometer, B.T. 76, 
which was supplied in 1863, is affixed to the outside wall of what was 
formerly Mr. Ward's shop. I examined the instrument at 3 p.m. of 
the 11th, and found it, with a reading of 30' 179, to require a correction 
of .-|-*017. The instrument, however, appeared to be free from air. 
The altitude of the cistern was given to me by Mr. Ward as 20 feet 
abqvQ M.S.L.,. but, having plenty of time, I levelled and found it to 
be 22 * 3 feet. I could not elicit from Mr. Ward any tokens of intelli- 
ffence as to the use of the instrument, neither do I think that the 
fishermen at this desolate spot employ it much. 

(Signed) W. Cr.stfKNT Lky. 

October 21, 1890. 
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Bepobt on Inspeotions of the SsLF-BscoRDiNa Obseryatoriss and 

Ansmoghaph Stations; 

(M.O. 2119.) 

Stony hurst OhservcUory was in.^pected on August 14, 1890. 

The instruments were found iu good order, the barograph lenses were 
cleaned, although found to be much discoloured with fungoid growth 
between them, and the clocks were oiled. The thermograph calls for 
no note, beyond the fact that the wet-bulb threads required to be replaced 
by new ones, which was done. 

The anemograph was in want of cleaning and oiling ; it was accord- 
ingly wiped and oil applied. The joints in the long shafts have very 
considerable play, but that could not be rectified without fitting new 
screws. The rain-gauge was in very good order, but the pencil in use 
seemed to be coarser than is usually employed. 

Tho sunshine recorder was in good order. 

At the time of the inspection the two senior assistants were absent 
on account of illness, and the routine work was being carried on by a 
lad under the superintendence of the Rev. W. Sidgreaves. 

Ck)mparisons of thermometers were made as follows, Kew Standard 
of reference, K.S. No. 682 being used : — 

CorrectionstoDry, K.S. 619- - - - —0-2 

„ Wet,K.S. 382- - - - — 0-6 

„ Bar. Ther., K.S. 339 - - - — 0*5 

„ Max., M.0. 439 • - - —0-3 

„ Min., B.T. 501 - - - 4-0-3 

Aberdeen Observatory^ visited August 2, 1890. — All the instru- 
ments were found duly working in good order. Lenses, &c. were 
cleaned and clocks oiled. No repairs were required. Owing to incle- 
ment weather the anemograph could not be entirely dismounted, but 
the bearings were all examined, and beiug found in good order were 
freshly oiled throughout. The sunshine recorder examination is 
registered on the printed form. The comparison of the thermometers 
was made in pounded ice, the results being entered in appended 
table : — 

Dry, KS. 397 -8-06 

Wet,K.S. 395 -0-6 

Max., M.O. 1,002 ----- 0*0 

Min., 5,056 - - - - - - -0*I 

Bar. Std., K.0. 71,061 - - - - -0 4 

Glasgow^ Observatory^ visited August 18, 1890. — The barograph, 
thermograph, and rain-gauge were all found to be working in good 
order. The lenses were cleaned and clocks oiled. The thermometers 
were compared with the inspector's standard, with the result given in 
the appended table. The anemograph was cleaned and examined, all 
the bearings being found in good order and the shafts sound. A blade 
of one direction fan being loose, it was carefully soldered up and set 
right. The sunshine recorder was abo examined. The corrections to 
the thermometers were found to be as follows : — 
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Dry Std., K.S. 550 - - . - - -01 

Wet Std., K.S. 472 - - - - - -0-3 

Max., 58,846 - - - - - -rO"l 

Min., 63,942 — 0-1 

Bar. Ther. ------ —0-7 
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Swaninstery Orkney, vi«ited August 25, 1890. — Mr. Fortescne 
having removed from this station to a house in Kirkwall, the care of 
the anemograph, together with the sunshine recorder, had been dele- 
gated to a young woman residing about a mile distant, and both instru- 
ments were found to have been maintained in thorough order. A new 
site for the instruments having been selected by Mr. Fortescue and 
approved by Mr. Buchan, on the hill above Stenness schools, where Mr. 
Spence, the schoolmaster, had undertaken the duties of observer, the 
anemograph, its hut and the sunshine recorder with its support, were 
disi^iounted and packed upon carts for removal. The next morning 
these were driven over the hills to the new site, where they were met 
by the inspector on arrival, with Mr. Fortescue, who kincUy gave his 
assistance in the operation of re-erection. Mr. Spence was on the spot 
with the necessary workmen, and after marking the ground out with 
due regard to the proper orientation, foundations were dug and the 
necessary masonry built up to support the hut. This being done and 
the external parts of the anemograph being thoroughly cleaned, it was 
set up, approximately adjusted, and the instrument started by nightfalL 
The inspector and mechanic drove back to Earkwall and returned next 
day, when the recording apparatus was taken to pieces and all, including 
the clock, thoroughly overhauled, cleaned, and oiled. Compass bearings 
were then taken of distant objects and the instrument properly adjusted, 
the observer instructed as to the working and care of it, and the 
anemograph fairly started in action. 

The weather was very inclement and stormy, with heavy rain showers 
both days, with cloud, so rendering it impossible to adjust the sunshine 
recorder properly. This operation had therefore to be left in the hands 
of Mr. Spence, who was instructed how to perform it as soon as 
opportunity served. The exposure of the site is perfectly free and open 
on all sides, with the exception of slightly rising ground to the south, 
which, however, is insufficient to obstruct the souur rays at any time, or 
materially to influence the wind's force when blowing from that quarter. 

The following are the bearings of landmarks from Stenness 
anemometer ; — 

N. corrected. — Western extremity of the headland of Ness and 
Harray and near farm of Brodgar. 
B. and S.— NU. 
W. point. — Garden on farm of Marcequoi cairsto. 

Fleetwood. — The anemograph at this station was inspected on August 
llth-13th. The instrument was found working properly and well 
kept. Both shafts were taken out, and when cleaned of corrosion, small 
cracks were found in both shafts, which I had soldered up by a smith 
before replacing them. The direction fans were found free in their 
action, but their pitch is apparently coarser than in the case of other 
instruments, hence the diminished oscillation usually recorded. The 
loose blades on the fans were soldered up, and the nut on the clamping 
screw of the clock, which was found loose, was made tight. The orien- 
tation was examined and re-adjusted by a compass. At the request of 
Mr. Gaulter, I looked out a suitable spot for placing the sunshine 
recorder, should the town commissioners decide upon purchasing such 
an instrument. From the south side oE the pavilion a perfectly clear 
horizon could be obtained for about 300^ from NNE. to NNW. 

North Shields, — Visited the high lighthouse to inspect the anemo- 
graph September 5th-6th. Found it working in good order; cleaned 
the whole thoroughly, and examined the shatts. These were not split, 
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bnt the Hook's joints appear somewhat slack. Oriented vane anew from 
sun's observation. 

Yamumthy September 11-12. — The anemograph at the Sailor's 
Home was thoroughly examined and cleaned, the shafts being also tested 
and found sound. A joint in the velocity shaft had worked loose and 
was screwed up tight. The clock was taken down, cleaned, and freshly 
oiled. The Hook's joints are all loose from wear. The orientation wan 
tested by sun, and instructions given to Mr. Watson to set for N. about 
half a compass point further to the east than he had been in the habit of 
doing when checking the direction in future. 

(Signed) G. M. Whipple. 

(M.O. 2120.) 

Radcliffe Observatory ^ Oxford^ October 1. — The whole of the 
instruments here were in a satisfactory condition and call for no special 
remark. The sunshine recorder is very well placed on the tower of the 
observator}' about 100 feet above the ground, and has an uninterrupted 
exposure all the year through. Further details are given on the special 
form which accompanies this report. 

A comparison of the various thermometers in use with the Kew 
standard thermometer No. 682 was made by me with the following 
results at 62° : — 
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Correction to standard dry bulb, No. 576 - - — O'l 

„ „ „ wet „ No. 575 - - —0-2 

„ „ maximum, M.0. 356 . . - —0*5 

„ „ minimum, M.O. 363 - - - —O'l 

^ „ barograph thermometer - - —0*2 

The instruments placed in the Stevenson's screen were also examined 
as follows at 62^ :— 

Correction to dry bulb, B.T. 1,710 - - - — 0°3 

„ „ wet „ „ 1,709 - - - —0-3 

Holyheady visited October 2-3. — At this station the anemograph was 
found in excellent working order, and as usual is well attended to. 
Unfortunately at the time of my visit the wind was blowing hard so 
that it was impracticable to dismount the exterior portions of the 
instrument. 

The bearings, however, were examined and the orientation duly 
tested. 

My attention was called to the unsatisfactory state of the clips which 
fasten the paper to the cylinder ; these were put right before leaving. 

Mountjoy Barracks^ October 4. — Here the anemograph was in want 
of cleaning, the oil iu the direction bearing having become thick and 
hard. The instrument was accordingly dismounted, the external parts 
cleaned and fresh oil added. After re-mounting, the orientation was 
examined. 

The clock was taken to pieces and cleaned. 

Armagh J visited October 7-8. — On dismounting the anemometer at 
this observatory it was found that the oil in the direction bearing had 
become dry and hard. After cleaning all parts of the instrument the 
bearings were lubricated with mineral oil. 

Dr. Dreyer called my attention to the pricker, which worked very 
stiiHy ; this was cleaned and set nght. 

The orientation was examined and found satisfactory. 
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As regards the rain-gauge the clock was taken to pieces, cleaned, and 
a new line attached to the weight. 

Valencia 03*ert?afory, visited October 11-15. — ^The instruments here 
were all found to be in excellent order, and the anemometer well oiled 
and cared for. 

The barograph and thermograph clocks were duly cleaned, and the 
lenses, condensers, and mirrors carefully wiped. 

The various thermometers were compared with Kew standard 
thermometer No. 682, and found to require the following corrections, 
namely : — 

Standard, dry bulb. No. 399 - - - - — 0°7 

„ wet „ „ 398 - - - - -0-5 

Maximum, M.O. 1,003 - - . - — O'l 

Minimum, M.O. 2,497 - - - - — 0*1 

Barograph thermometer - - - - — 2*0 
Standard barometer, attached thermometer No. £.0. 

71,062 -0-1 

The external parts of the anemometer were taken down and cleaned, 
after which all the bearings were lubricated by means of mineral oil. 
After cleaning the clock the orientation was tested as usual. 

The rain-gauge clock was cleanetl and the Stonyhurst discharger, 
which had been removed by Mr. Cullum (previous to my visit), was 
examined and re-adjusted, and after repeated trials was again fitted to 
the gauge. 

Falmouth Observatory^ visited October 20-24. — Everything was 
found to be working satisfactorily. 

The usual cleaning of the barograph and thermograph clocks was duly 
performed, and the lenses and other parts attended to. A new line was 
attached to the barograph clock, On looking over the photographic 
traces, I noticed in the case of the thermograph sheet that it was slightly 
discoloured by stray light; this was rectified before leaving, and the 
zero lines shifted from the summer to the winter position. 

The thermometers were compared with Kew standard 682, and found 
to have the following corrections at 62**, namely : — 

Dry, Standard 383 - - - - - — 0°6 

Wet, „ 388 - - - - - —0-3 

Maximum, M.O. 104 - .... _0-5 

Minimum, M.O. 308 - - - - - 0-0 

Barograph thermometer (no number) - - - — 0*8 

Standard barometer attached thermometer (no number) —0 • 8 

As regards the sunshine recorder, this instrument is placed on an iron 
support, which is fixed to the south railing on the roof of the observa- 
tory, the exposure being good all the year round. The adjustment for 
latitude was not quite right, the trace being a little too low on the card, 
but this was corrected by means of a wooden wedge. 

The anemometer was completely dismounted and all parts cleaned, the 
bearings afterwards being lubricated with mineral oil. 

Two blades of one of the direction vanes were found loose, but these 
I caused to be soldered tight before again erecting the instrument. 

The clock was cleaned and the orientation tested. 

The rain-gauge was examined and the clock cleaned. 

(Signed) T. W. Baker. 
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APPENDIX IX. 

Method of Dealing with Telegraphic Weathbb 

Intelligence. 

The operations connected with the preparation and issue of the 
Forecasts and Storm Warnings have not undergone any material change. 
The Daily Weather Report also has not been altered in form during 
the year, but the average monthly values printed therein have been 
improved by the incorporation in them of the results for the five years 
1886-90. 

The Office receives, when the telegraphic communications are perfect, 
fifty-eight reports every morning, seventeen every afternoon (except 
on Sundays), and twenty-nine each evening, the arrangement of which 
is explained in the reports for recent years. 

At the British and Irish stations the morning observations are taken 
at 8 a.m. Greenwich time, and most of the telegrams arrive in London 
at about 9 o'clock, when the Intelligence Department of the Post Office 
extracts from them the portions required for its wind and weather 
reports. They are then transmitted to the Meteorological Office by 
its private wire. 

Daily Weather Keport. 

No important change has been made during the past year in the 
form of the Daily Weather Report, a detailed description of which is 
given in the Annual Report for 1887. The Report still fills four large 
quarto pages, and contains on page 1 the whole of the 58 reports from 
which the maps for the day (given on page 2) are prepared, and the 
6 p.m. reports of the previous day, together with the maximum and 
minimum temperatures of the air, and the rainfall for the previous 
24 hours. 

On page 2 are two maps, showing (1) for 8 a.m. the distribution of 
pressure, the prevalent winds, and the sea disturbance, with necessary 
explanations ; (2) the distribution of temperature at 8 a.m., the weather 
at each station, and the distribution of rainfall during the past 24 hoursk 
Tables are added^ giving the means of pressure, temperature, and rainfall 
as heretofore, but since January 1st the mean vaJues employed have 
been improved, and are now — 

For Pressure, those for the 20 years 1871-90 
„ Temperature „ 20 1871-90 

,, Rainfall „ 25 1866-90 

Page 3 contains (1) notes on the ^^ General situation at 8 a.m.," and 
the " Probable changes in system now prevalent ;'* and (2) the forecasts 
drawn up at 1 1 a.m. for each district, relating to the weather likely to 
be experienced during the 24 hours ending at noon on the day 
succeeding that of publication ; also an explanation of the meaning of 
the storm signals exhibited on our coasts. 

Page 4 contains the observations made at 2 p.m. on the previous day, 
and '^ General Remarks on the Weather over Europe during the past 
24 hours." 

The standing portions of the report (maps, &c.) are printed in blue, 
while the information for each day is in black. 

The subscription for the Report is — 

For delivery hy handy where feasible^ £2 per annum ; 
Do. by book post £1 „ 

MS. copies of the observations and remarks can be supplied at the 
rate of 2L 10«. per annum. Arrangements can also be made for the 
supply of charts drawn from the 8h. a.m. or 6h. p.m. observations, such 
as appear in the ** Times." 
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Correction and Addition List. 

The following additional steps are taken to insure accuracy in the 
Daily Weather Report. Monthly returns are received, from nearly all of 
the telegraphic reporting stations, of all the observations which have been 
transmitted to London by wire. These are used for checking the daily 
telegrams, for the preparation of the average and other values of the 
different elements, and also as evidence in the case of legal proceedings. 
A lithographed sheet is issued each month with the Daily Weather 
Report, containing corrections for all discrepancies which have been 
discovered, and supplying any observations which have been omitted 
in the daily reports. 

Weekly Weather Eeport. 

The Weekly Weather Report, which has appeared since February 
1878, was rearranged at the commencement of 1890, and is now prepared 
for the calendar week, Sunday to Saturday, in order to bring it 
into agreement with other weekly publications. This enables it to 
be published en Thursdays instead of Saturdays. The three daily 
synchronous maps which it contains (showing the outline of the land 
and sea) are printed in blue, while the information on them is in black. 
These maps show (1) for 8 a.m., the temperature, weather, and sea 
disturbance ; and (2) for 8 a.m. and 6 p.m., the distribution of pressure 
and the winds, over, and on the coasts of, Europe. The information on 
the first and second pages of each report has been added to, as stated 
below. 

The Summary on the first page contains the average and extreme 
temperatures, the rainfall values, and the total amount of bright sun- 
shine in each week for twelve distiicts in Great Britain and Ireland, 
together with the difference between them and the respective mean 
values for the corresponding week in previous years. The district 
values for Accumulated Temperature, Rainfall, and Bright Sunshine 
are also given, both for the week and for the whole period since the 
beginning of the year. Two new columns have been added to this 
Summary, giving the differences between the amounts of sunshine 
recorded in the week, and corresponding averages in former years in 
addition to those previously published. The information is derived 
from observations made at 76 stations, the individual values for which 
are now given on the second page of the Report. 

The tables of Accumulated Temperature are designed to give persons 
engaged in agriculture better means of estimating the manner in which 
vegetation is affected by temperature than that afforded by the more 
usual methods of treating the readings of the thermometer. They 
show for each week, and for the whole period from the beginning of 
the year, the weekly and progressive values respectively, of the com- 
bined amount and duration of the excess or defect of the air tem- 
perature, above or below a suitably fixed standard, or base temperature. 
The base adopted is 42° F., as being nearly equivalent to 6° Cent, 
which has been considered by continental writers on these subjects 
to be the critical value, the temperature above which is mainly effectual 
in stalling and maintaining the growth, and in completing the ripening 
of agricultural crops in a European climate. This base is also con- 
venient as being 10^ F. above the freezing point. 

Accumulated Temperature is expressed in Day-degrees ; a Day- 
degree signifying 1° F. of excess or defect of temperature above or 
below 42° F. continued for 24 hours, or any other number of degrees 
for an inversely proportional number of hours. 
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An explanation of these rules will be found in the last Annual Report, 
and full details as to the facts on which the rules are founded are 
published in Appendix II. to the Quarterly Weather Report for 1878. 

The temperature means, derived from the daily maxima and minima, 
are corrected so as to agree as closely as possible with the true mean 
daily value, and the average values for the corresponding period in 
former years have been improved and added to, and are : — 

For Temperature - - 20 years 1871-90 

Accumulated Heat - 10 „ 1881-90 

Rainfall - - 20 „ 1866-86 

„ Bright Sunshine - - 10 „ 1881-90 

The values for temperature, accumulated heat, rainfall, and sunshine 
for ecuik station* are given on the second page of each Report, and to 
this table also two columns have been added giving the difference 
between the current and average values for bright sunshine. 

The Synchronous Charts referred to on page 16, with the daily 
Remarks thereon, occupy the third to sixth pages. 

In addition to the reports from the Telegraphic Reporting Stations, 
and the returns from the self- recording Observatories, weekly schedules 
from 43 volunteer observers are used, the names of the stations and 
observers being as under : — 



Names of Stations. 


Names of Authorities. 


Alnwick Castle 


- 


- 


Lieut.-Col. F. Holland, for the Duke of 
Northumberland, K.G. 


Arlington (N. Devon) 


- 


- 


J. Carter, for Ladv Chichester. 


Bawtry (Hesley Hall) 


- 


- 


B. I. Whitaker, JJ>., F.R. Met. Soc, 


Blackpool - 


- 


in 


J. Wolstenholme. 


Braemar 


. 


» 


J. A. Aitken, J.P. 


Brookeborough 


- 




Mr. Fergusson, for Sir Victor Brooke, Bt., 
F.L.S. 


Cheadle 


• 


M 


J. C. PhiHps. 


Chorchstoke - 


- 


M 


P. Wright, F.C.S., F.R. Met. Soc. 


Cirencester - 


- 




The Royal Agricultural College. 


Cullompton 


- 


M 


T. Turner, J. P., F.R. Met. Soc. 


Douglas (Isle of Man) 


. 


. 


A. W. Moore, M.A., J.P. 


Dublin 


. 


* 


J. W. Moore, M.D., F.R. Met. Soc. 


Durham Observatory 


- 


- 


H. J. Carpenter. 


Edgeworthstown (Currygrane) 


- 


J. M. Wilson, J.P. 


Fort Augustus 


~ 


» 


The late Rev. E. G. Cody and Rev. A. "Weld^ 
Blundell, O.S.B. 


Foynes 


m 


» 


W. Ward, for Lord Monteagle, K.P. 


Geldeston 


- 


- 


E. T. Dowson, F.R. Met. Soc. 


Glencarron - 


. 


i 


D. D. Munro for Lord McLaren. 


Glenlee 


- 


ti 


W. Melville for C Maxwell. 


Hastings (St. Leonard's) 


- 




H. Colbome, M.R.O.S. 


Hereford 


- 


» 


T. A. Chapman, M.D. 


Hilliogton - 


- 


m 


Kev. H. E. B. Ffolkes, M. A., F.R. Met. Soc. 


Kilkenny 


- 


- 


H. Carlton, for the Marquis of Ormonde^.P. 


Killamey 


- 


- 


The Ven. Archdeacon Wynne, F.R. Met. Soc. 


Lairg 


- 


t> 


J. Young, Schoolmaster. 


Laudale (Loch Sunart) 


" 




A. Fletcher, for T. H. G. Newton, M.A., 
F.R. Met. Soc. 


Llandovery - 


- 


- 


J. Watkins, F.R. Met. Soc. 


Llandudno - 


- 


» 


J. Nicol, M.D., F.R. Met. Soc. 


Londonderry 


m 




J. Conroy, F.R. Met. Soc. 


Marchmont - 


• 


d 


P. Loney for Sir Hugh P. Campbell, Bart 



* The sunshine values are furnished for only a limited number of carefhlly 
selected stations. See p. 66. 
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Names of Stations. 


Names of Authorities. 


Markree CasUe (Co. Sligo) - 


- 


A. Marth, F.B.A.S., for Colonel Owper, 
F.RA.S. 


Newton Reigny (Penrith) 


- 


T. G. Benn, F.R. Met. Soc. 


Ochtertyre - - - 


» 


G. Croucher for Sir P. Keith Murray, Bart. 


Oswaldkirk (sunshine only) - 




R. Thompson. 


Plymouth - - " - 


m 


J. Merrifield, LL.D.» F.R.A.S. 


Prestwich (Manchester) 


- 


T. R. H. Clunn, M.D., F.R. Met. Soc. 


Rothamsted 




Rainfall by Sir J. B. Lawes, Bart., LL.D., 
F.R.S., and J. H. Gilbert, Ph.D., F.R.S. ; 
temperature by T. Wilson, F.R. Met. Soc. 


Scarborough - - - 


in 


W . Robinson. 


Southampton 


- 


J. T. Cook, R.E., Ordnance Survey Office. 


Stamford (Ketton Hall)* - 


- 


Fred. Coventry. 


Stowell ... 


M 


Rev. H. J. Poole, F.R. Met. Soc. 


Strathfield Turgiss - 


» 


Rev. C. H. Griffith. 


Thurcaston (sunshine only) - 




Rev. T. A. Preston, M.A., F.R. Met. Soc. 


Waterford (Brook Lodge) - 


- 


C. Percival Bolton, J.P. 


Worksop (sunshine only) 


m 


H. MeUish, J.P., F.R. Met. Soc. 



The retnrus marked ** fA** are supplied through the Boyal Meteorolofcical Society, those 
marked "£ " are through the Scottish Meteorological Society. 
* Added at beginning of 1891. 

The MS. of the report is now prepared on Tuesday in every week, 
and the printed copies are ready for sale on Thursday afternoon, but 
the summary on its first page is sent to the " Times,'* " Daily News," 
and several other papers on Tuesday evening. 

Appendices. 

Appendices, four in number, have appeared, similar to those for 
recent years, and a supplement in the form of a Monthly Summary. 

Monthly Summary, 

This Supplement to the Weekly Report gives for each calendar month 
the mean and principal values for the different elements. Pressure, 
Temperature, Itainfall, and Sunshine, and the differences between these 
and the averages for the corresponding months in former years. The 
periods covered by the averages are the same ns those used in preparing 
the Weekly Weather Beport. See page . 

There are also four maps, showing the distribution of Pressure, 
Wind, Temperature, and Rainfall, and the movements of the principal 
depressions observed during the month, and some brief notes as to the 
chief features exhibited. These have all been issued to the end of 1890. 
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Issue of Forecasts. 

Remarks on the actual state of the weather, and forecasts fir not 
more than one day in advance^ are prepared at the Meteorological Office 
as under : — 

On Week Days. 

(1.) At 11 a.m. (from the morning reports), for the 24 hours ending 
at Noon on the day following the date of issue. These are 
intended especially for the early editions of the evening 
papers, for the clubs, and for exhibition at certain selected 
stations. See page 
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f2.) At 3^ p.m. (from the morning and aftenioon reports), for the 
day following that of issue. This set of forecaaU is not 
intended for pubhcation in netrspapers, but a copy is exhibited 
regolarly at the door of the Mereorological Office. 

(3.) At 8.30 p.m. (from the 8 a.m., 2 p.m^ and 6 p.m. reports), 
for the day following that of issue. These are supplied 
gratis to any newspaper or news agency whicli may apply for 
them, and send for them regularly. A very large number of 
the most important papers and news agencies avail themselves 
of this advantage. 

The forecasts are made for the following districts : — 

0. scotlajid, nohtii. 

1. Scotland, East. 

2. engi.ak-d, x.e. 

3. Ekoland, East. 

4. Midland Couktibb. 

5. Enhland, South, 

6. ScOTLAKD, West (with tsle of Man) 

7. England, N.W. (with North Wales). 

8. Englakb, S.W. (with South Wales), 

9. Ireland, Nohth. 
10. Ireland, South. 

The remarks and forecasts are posted nt the doors of the Meteoro- 
logical Office, 63, Victoria Street, S.W., on week days,* for the inspection 
of the public. Copies, or extracts from them, are communicated under 
the conditions staled below, bnt no information which is not substantially 
included in thorn can be supplied. 

A series of boards are exhibited on the front of the Office showing 
in lai^ type the state of tlie wind, weather, and sea disturbaace at six 
stations, situated on our S.E., S., and S.W. coasts. The stations selected 
are Yarmouth, Dungeness, The Needles, Scilly, Holyhead, and Valencia 
Island, and the observations posted up are those for 8 a.m. and 2 p.m. 
daily, except on Sundays,' the boards being changed at about 9.4jb. 
a.m. and 3h. p.m. The information can be easily read from the street. 

FoRBCABTS FOR SUBSCRIBERS. — Any persoD Can be supplied with a 
copy of the 11 a.m. Forecasts, ouce on each week day,* on payment 
of a subscription of ten shillings per annum, or 2a. 6d. per official 
quarter, or any pari thereof, in addition to the cost of transmisnon ; the 
charges will Uierefore be, by letter post, 9«,, by book post, 5(. 9(f. per 
quarter. 

The forecasts for any of the districts and for any of the hours men- 
tioned on p. 9 can he forwarded by telegraph daily, on payment of 3d. 
per day for any definite period, in addition to the cost of telegraphy. 

Forecasts for Clubs. — These are drawn up at 1 1 a.m., for all the 
districts, and are supplied to Clubs, for a subscription of ten shillings 
per annum. They are delivered free, by hand, to Clubs situated in or 
near Pall Moll. Special arrangements can be made for delivery at a 
greater distance by hand or by post. 

* Qoc4 Fridaj and Chriitmai Day are reckoned as Sandajs. 
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FORECABTS FOR HaY AND CORN HARVESTS, OR FOR FUBLIO USE. — 

Special facilities are offered for the transmission of Forecasts for these 
purposes, a nominal fee of 2^. 6d. beins^ charged for a quarter or anj 
part thereof, in addition to the cost of the telegrams. 

Exhibition of Telegraphic Forecasts at Local Post Offices. 
— The Post Office has sanctioned the exhibition of Forecasts at Local 
Post Offices, provided space is available, if the persons to whom they 
are addressed desire them to be so exhibited instead of being delivered. 

Unless otherwise arranged^ all forecasts transmitted by post are sent 
by book posty not as letters. 

Inquiries as to the Weather. 

Inquiries Personally or by Messenger. — Any person applying at 
the Meteorological Office between 11 a.m. and 8 p.m. on week daya^ 
and between 7 p.m. and 8 p.m» on Sundays, can be supplied, in 
writing, with the latest information in the possession of the Office and 
with the latest forecast issued for any specified district^ on payment of 
one shilling for each inquiry. 

Inquiries by Letter. — Application may be made by letter, enclosing 
thirteen pence in stamps if the reply is to be by posty and one shilling 
in stamps, in addition to the cost of the reply (consisting of ten words, 
exclusive of the address) if the reply is to be by telegraph. 

Inquiries by Telegraph. — Any person may obtain by telegraph 
from the Meteorological Office the latest information as to the weather 
in any district of the United Kingdom by payment of a fee of Is. 
in addition to the cost of a telegram and reply to any post office. The 
telegram containing the inquiry must be addressed as follows : 

To 

Weather, 

London. 

The payment for the reply should be for at least ten words in addition 
to the address. 

Application may also be made for similar information to be sent 
either by telegraph or post on some future specified day. 

Checking of Forecasts. 

In order to test the accuracy of the forecasts they are compared care- 
fully with the weather reported in the various districts on the days 
to which they referred, and the results of the checking for 8.30 p.m. 
are given in this Report (page 9). 

In carrying out this comparison the portions of the forecasts which 
referred to wind have been carefully separated from those relating to 
weather. The detailed results of the comparison will be found in 
Appendix X., page 62. 

Checking of Storm Warnings. 

The testing of the warnings is still conducted in the manner indi- 
cated in earlier reports. 

In order to render the information in the possession of the Office as to 
the weather experienced on our coasts still more complete, the Council 
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havBy as in preceding years, made application to the various Light- 
house Boards, and have obtained from them the original log-books 
from some of the most exposed lightships and lighthouf^es. They would 
here express their cordial thanks for the co-operation so readily granted 
to them by these Boards. 

The result of the checking for 1890 will be found on page 12. 

In the course of the year improvements have been made both in the 
issue and checking of these storm warnings. 
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APPENDIX X. 

Report on the Comparison of the Forecasts issued at 8h. 30m. p.m. 
WITH the Weather subsequently experienced, for the 12 
Months, April 1889 to March 1890. The results are for the 
United Kingdom as a whole. 

The letters used have the following signification : — 

a = complete success. I c = partial failure. 

b = partial (more than half) success. | d = total failure. 

The checking has been conducted on the same system as that em- 
ployed in previous years, i.e.y each forecast has been considered 
under the separate headings of " Wind " and *' Weather," but the 
results of the 8.80 p.m. Forecasts only are here published. 

The first column gives the per-centage of success in ** Wind," the 
second in ^ Weather," and the third the average of the two. 

The Summary for the whole year is given at page 9. 







Per-oentaftM. 


Months. 






PerHsentagea. 




MonthH. 




i 


• 






9 


• 








1 


1 


i 


a + b. 








1 


•S 


a + b. 




a 


45 


54 


50 






a 


52 


50 


51 




April 


b 




35 

16 


34 

7 


84 
12 


84 


October 


b 




27 
16 


31 
18 


29 
15 


80 




d 


4 


5 


4 






d 


5 


6 


5 






a 


49 


52 


51 






a 


85 


53 


44 




May 


b 




81 
13 


24 
11 


27 
12 


78 


l^ovember 


b 




31 
27 


38 
8 


82 
18 


76 




d 


8 


18 


10 






d 


7 


6 


6 






a 


44 


51 


48 






a 


48 


55 


49 




Jane 


b 
c 


36 
12 


28 
12 


82 

12 


80 


December 


b 
c 


37 
15 


29 

7 


88 
11 


82 




d 


8 


9 


8 






d 


5 


9 


7 






a 


88 


48 


41 






a 


54 


60 


57 




July 


b 
c 


37 
15 


42 
9 


89 
12 


80 


January 


b 
c 


34 

8 


27 
5 


31 
6 


88 




d 


10 


6 


8 






d 


4 


8 


6 






a 


49 


53 


51 






a 


63 


59 


61 




Angnst 


b 




29 
15 


84 
9 


82 
12 


88 


February 


b 




19 
18 


25 
5 


22 

9 


88 




d 


7 


4 


5 






d 


5 


11 


8 






a 


47 


48 


48 






a 


85 


69 


52 




September 


b 




85 
15 


88 
9 


36 
12 


84 


March 


b 
o 


42 
19 


19 
8 


82 
18 


83 




d 


8 


5 


4 






d 


4 


4 


4 






Appendix XI. 
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APPENDIX XI. 

TKLKGRiJPHIC WeATHSB InTELLIOENCX. 

The following stations are sapplied with telegraphic information of 
siorms, free of expense, and signal *' cones " have been furnished to 
most of them, all furither expenses attendant on the maintenance and 
repair of the apparatus being borne locally. The stations are situated, 
94 in England and Wales, 46 in Scotland, 20 in Ireland, 3 in the Isle 
of Man, and 3 in the Channel Islands. 



NORTH. 



SOOTIJIND, N.E. 

Lerwick. 

Scalloway. 

Donroasness. 

Scromness. 

Kirkwall. 

Holbom Head. 

Dnnnet Head. 

Wick. 

Ayoch. 

Invemeas. 

Nairn. 

Bnrghead. 

LoBsiemoath* 

Buckie. 

Port EInockie. 

ColleiL. 

Portsoy. 

BanC 

Fraserburgh. 

Peterhead. 

Aberdeen. 



Scotland, E. 

Stonehaven. 

Montrose. 

Brouffhty Ferry. 

Dundee. 

St. Andrews. 

Anstruther. 

Pittenweem. 

Burntisland. 

Grangemouth. 

Bo'ness. 

Granton. 

Newhaven. 

Leith. 

Fisherrow. 

Dunbar. 

Cockbnmspath. 

St. Abb's Head. 

Eyemouth. 



WEST. 



I RELAND, S.W. 

New Ross. 

Dunmore East. 

Dungarran. 

Toughal. 

Queenstown. 

Passage. 

Cork. 

Rinsale. 

Do. (Old Head) 

Brow Head. 

Tralee. 

Limerick. 

Galway. 

Ibblaitd, N.W. 

Malin Head. 
Portrush. 
Port Ballintrae. 

Irish Sea. 

Bel&st. 

Donaghadee. 

Howth. 

Kingstown. 

Rai^y (I. of M.). 

Douglas 

Castletown 

SiUoth. 

Mary port 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool 

Lythain. 

Southport. 

Liverpool. 

Runcorn. 

Connah's Quay. 

Penmaenmawr. 

Port Penrhyn. 

Port Dinorwic. 

Carnarvon. 

Holyhead. 

St. Gborob's 
Channel. 

Aberystwith. 
Milford. 



y» 



SOUTH. 



England, S.W. 

St. Just 

St. Sennen. 

Penzance. 

SciUy. 

The Lizard. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Devonport 

Prawle Point. 

Teignmouth. 

Exmouth. 



Enqland, S. 

Guernsey. 
St. Helier's 
(Jersey). 
Gorey (Jersey). 
Weymouth* 
Poole. 
Cowes. 
Ryde. 
St. Catherine's 

Point. 
Portsmouth. 
Littlehampton. 
Brighton. 
Newhaven. 



England, S.E. 

Hastings. 

Rye. 

Sandgate. 

Folkestone. 

Dover. 

Margate. 

Faversham. 

SheemesB. 

Chatham. 



EAST. 



England, E. 

Harwich. 
Ipswich. 
South wold. 
Yarmouth. 
(>omer. 
Sheringham. 
Lynn. 
Sutton Bridge. 



England, N.E. 

Boston. 
Cleethorpes. 
Grimsby. 
Goole. 
Hull 

BridlingtonQuay. 
Filey. 
Whitby. 
Redcar. 

Middlesborough. 
West Hartlepool 
Sunderland. 
South Shields. 
Tynemouth. 
Berwick - on - 
Tweed. 
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NORTH. 


WEST. 


SOUTH. 


EAST. 


Scotland, N.W. 


Bristol Ghannxl. 






Port of Ness 


Pembrey. 






(Island of Lewis) . 


Llanelly. 

Swansea. 

Briton Ferry. 

PorthcawL 

Penarth. 

Cardiff. 






Scotland, W. 


Do. Barry Dock. 








Newport 






Glasgow. 


Weston-super- 






Greenock. 


Mare. 






Rothesay. 


Bumham. 






Campbelton. 


Bridgewater. 






Ginran. 


Xlfracombe. 






Ballantrae. 


Barnstaple. 

Appledore. 

Boscastle. 

Port Isaac. 

Newqnay. 

Hayle. 

St. Ives. 
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APPENDIX Xn. 
Fishery Babometebs. 

List of Pulces supplied with Fishebt Baboheters. 

Shetland Isles. — Balta Sound, Uja Sound, Nesting, Lerwick, 
Sandsair, Scalloway, Symbister. 

Orkney Islet. — Westray, Burra, Kirkwall. 

Scotland^ east coast. — Freswick, Auchengill, Keiss, Staxigoe, Wick, 
Sarclel, Lybster, Dunbeath, Portmahomack, Cromarty, Avoch, Nairn, 
Burghead, Portessie, Port Xnockie, Portsoy, Whitehills, Gardenstown, 
Bosehearty^ Pitullie, Fraserburgh, Inyerallochy, Pointlaw, Findon, 
Portlethen, Skateraw, Stonehaven « Arbroath, Broughty Ferry, St. 
Andrews, Crail, Cellardyke, St. Monance, Burntisland, Newhaven. 

England, east coast. — Berwick, North Shields, South Shields, 
Sunderland, West Hartlepool, Staithes, Scarborough, FUey, Flamborough, 
Bridlington Quay, Withemsea, Hull, Lynn (2), Wells, Gorleston, 
Harwich, Brightlingsea, West Mersea, Margate, Deal, EingsdowDy 
Dover. 

Englandy south coast. — Bognor, Byde, Bembridge, Brixton, Ather- 
field, Ventnor (2), Gorey (Jersey), Haslar Hospital, Poole, Weymouth, 
Portland, Budleigh Salterton, Exmouth, Cawsand, Mevagissey, Gorran- 
haven, Devoran, Portscatb, Penryn, Durgan, Porthallow, Falmouth, 
Coverack, Newlyn, Mousehole. 

England, sotUh-west coast. — St. Ives, Hayle, Port Liaac, Boscastle, 
Bumham, Highbridge, Weston-super-Mare. 

fFa/e«.— Briton Ferry, Swansea, Angle, Milford, Nevin, Carnarvon. 

England, north-west coast. — ^Fleetwood, Morecambe, Maryport. 

Isle of Man. — ^Douglas, Port St. Mary, Peel (2). 

Scotland^ souih'West coast. — Port Patrick, Stranraer. 

Ireland, east coast. — Cushendall, Belfast, Bangor, Groomsport, 
Donaghadee, Ardglass, Warren Point, Carlingford, Greenore, Dundalk, 
Malahide, Howth, Kingstown (2), Bray, Wicklow. 

Ireland, south coast. — Dunmore East, Dungarvan, Crosshaven, 
Kinsale, Union Hall, Castletownsend, Baltimore, SchuU, Crookhaven. 

Ireland, west coast. — Valencia, Dingle, Tralee, Tarbert, Kilcredane, 
Kilronan, Spiddal, Elly Bay, Ballyglass, Ballycastle (Co. Mayo), 
Donegal, Tribane, Eillybegs, Teelin, Portnoo, Burton Port, Kincaslagh, 
Bunbeg. 

Ireland, north coast. — Dunfanaghy, Rathmullen, Buncrana^ Moville, 
Greencastle, Portstewart, Portmsh, Ballycastle (Co. Antrim). 

Scotland, west coast. — Tarbert (Loch Fyne), Campbeltown, Carra- 
dale, Portree (Isle of Skye), Plockton, East Mey, Stroma. 

Hebrides. — Stomoway, Portnaguiran, Obb, Valtos, Carloway, Ness. 

SuMMABY of Stations supplied with Instbuhents. 

England and WalcB - - - • - 65 

Scotland and Isle of Man - - - - 64 

Ireland • - - - - - 61 

180 



E 668S9. 
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APPENDIX XIII. 

List of Stations from which Continuous Records of Bright 

Sunshine have been received. 



StfttioD. 



ObseiTer. 



Aberdeen Observatory - 

Armagh 

Blackpool 

Cambridge 

Cburchstoke 

Cirencester 

Cronkboume, Isle of Man 

Cullompton 

Dublin, Monntjoj Observatory 

Durham . • • 

Eastboame 

Falmouth Obsenratory - 

Fort Augustus - 

Fort William - 

Geldeston, Beccles 

Glasgow 

Harpenden 

Hastings 

Hillington 

Jersey (St. Helier's) 
Kew Observatory 

Leicester (Thurcaston) - 
Llandudno 

London, Bunhill Bow 
„ Westminster 
Marchmont 
Markree Castle - 

Newton Beigny (Penrith) 
Oswaldkirk, Yorkshire - 
Oxford > 
Parsonstown 

Pl3rmouth 

St. Ann's Head - 

Southampton 

Stenness (Orkney) 

Stouyhurst 

Stomoway 

Sutton Coldfield - 

Yalencia 

Westgate-on-Sea 

Worksop 

York - 

Georgetown, British Guiana 



Prof. C. Niven, M.A., F.B.8. 

J. L. K. Dreyer, Ph.D., F.R,A.S. 

J. Wolstenholme. 

H. Todd. 

P. Wright, F.C.S., F.B. Met. Soc. 

Prof. Ohm, BA., K.K. Met Soc. 

A. W. Moore, M.A., J.P. 

Thos. Turner, J.P., F.R. Met. Soc. 
Major Kirkwood, R.E. 
H. J. Carpenter. 

B. Sheward, F.B. Met. Soc. 

£. Eitto, F.R. Met. Soc. ; for the B. 

Cornwall Polytechnic Soc. 
(The late) Rev. E. G. Cody, O.S.B., and 

Rev. A. Weld-Blundell, O.S.B. 
R. T. Omond, F.R.S.E. ; for the Scottish 

Meteorological Society. 
E. T. Dowson, F.R. Met. Soc. 
Prof. R. Grant, ^I.A., LL.D., F.R.S. 
T. Wilson, F.R. Met. Soc. 
H. Colbome, M.R.C.S. 
Rev. H. E. B. Ffolkes, M.A., F.R. Met. 

Soc. 
Capt. Richard, Harbour Master. 
G. M. Whipple, B.Sc, F.E.A.S. ; for 

the Kew (jommittee. 
Rev. T. A. Preston, M.A., F.R. Met. Soc. 
J. Nicol, M.D., J.P., F.R. Met. Soc. 
Messrs. de la Rue. 
The Staff, Meteorological Office. 
P. Loney ; for Sir Hugh P. Campbell, Bt 
A. Marth, F.R.A.S. ; for Col. £. H. 

Cooper, F.R.A.S. 
T. G. Benn, F.R. Met. Soc. 
R. Thompson. 
£. J. Stone, F.R.S. 
O. Boeddicker, Ph.D. ; for the Earl of 

Rosse, K.P.,F.R.S. 
J. Merrifield, LL.D., F.R.A.S. 
S. Blake, Principal Lightkeeper. 
SirC. Wilson, Col. R.E., K.C.B., F.R.8. 
M. Spence. 

Rev. W. Sidgreaves, S.J. 
John Forbes. 

C. F. Marston, C.E. 

J. E. Cullum, F.R. Met. Soc. 
J. Norman Lockyer, F.R.S. 
H. Mellish, F.R. Met. Soc. 
J. E. Clarke, B.A., B.Sc. 

G. S. Jenman. 



In addition, the number of hours sunshine recorded each day is reported from the 
following Stations : — 

Arley Cottage (Co. Cavan) 
Edinburgh 



i 



Braemar 

Stowell 

Torquay 



Major Somerset H. Maxwell. 
R. 0. Mossman, F.R. Met. Soc. 
James Aitken, J.P. 
Rev. H. J. Poole, F.R. Met. Soc 
Alfred Chandler. 
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APPENDIX XIV. 

BIbthods followed in dealing with Meteobologicax Returns 
FROM Land Stations in the British Isles. 

These stations are of five classes, as stated on page 15. 

l.^-Ol^ervatories continuously observing all the Meteorological Elements. 

Hourlj measurements of tlie curves obtained from the self-recording Returns from 
instruments at the observatories of the Office are made by the ° '^* ^"*** 
observers at each station, on printed forms supplied for the purpose, 
which, together with the curves, are forwarded to the Office weekly. 
They comprise measurements of the barograms, of the dry bulb and wet- 
bulb thermograms, of the anemograms, and of the rain-gauge curves. 

The measurements are subjected to a careful examination in Examination or 
order to ensure as fiur as possible their accuracy, and the revised '**'*"*•• 
regulations which have been adopted to secure this end will be 
found in the Report of the Office for 1890. They comprise rules for 
the guidance of observers, as well as of the assistants charged with 
the examination of the work at the Office. Attention need be called 
here to only two of these rules, viz., (a) the use of subsidiary sheets 
on which are entered the results of a second set of measurements 
of the curves made after, and quite independently of, the first set, 
and with a difiierent form of scale, the two sets of measurements being 
afterwards compared together, and any differences found inquired into 
and set right ; and {b) the re-measurements of the curve made by the 
assistants at the Meteorological Office, and which always amount to 
40, and in doubtful cases to many more, per month, for each element. 
The attention of the observers is always drawn to such errors as may n^^^^g ^^ 
be detected, and to any failures in the continuity of the curves arising examination and 
from failure of the light, stoppage of the clock, defective photography, ^^,|[^jif 
faulty action of the wet bulb thermometer, &c. ; a report containing the 
results of the examination of each Ol)servatory being also submitted to 
the Council periodically. The curves and tabulations are eventually 
bound and stored in the Office. 

In connexion with this work should be mentioned the general watch Geneni super- 
which has to be kept over the working of the observatories and of the oi^vatory 
instruments, not only to secure uniformity amongst them and observance ^^^^' 
of rules, but also to guard against small changes which are liable to 
occur at certain times, especially with the thermographs, and which may 
affect the scale- values of the instrument or the datum lines used for the 
tabulation of the curves. About twice a year this work calls for special 
examination, entailing some considerable time and occasionally the 
engraving of new scales for measuring the curves. 

Method of dealing wmi the Numerical Results from the 

Self-recording Observatories. 

In dealing with the tabulations the first step is to go over the sheets interpolation!. 
and fill up by interpolation, wherever possible, any gaps or breaks in the 
continuity of the record. 

The records having been made as complete as possible, are then used 
for the calculation of daily and hourly mean values, for periods of five 
days, calendar months, and for the year ; which, together with other 
data obtained from the same source, are published under the title of 
*^ Hourly Means of the Readings obtained from the Self-recording 
** Instruments at the Four Observatories under the Meteorological 

E 2 
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" Council." The volume for 1887 has been issued during the year, 

and considerable progress has been, made with the calculations for the 

year 1888. 
Tablet for the The gale tables printed in the text of the Quarterly Weather Report, 

il^i^Brlteportg. which show the extent, duration, and degree of severity of all the 
Oala tables. stronger gales, are prepared from the tabulations of the anemograms 

received from the self-recording observatories, together with those 

received from the extra anemographic stations. 

II. — Anemographic Stations at which the Wind is recorded 

continuously. 

The anemograros received from the stations enumerated on page 70 
are regularly examined and tabulated in the Office, and the sheets 
bound up in volumes. Besides special inquiries on legal and other points 
that from time to time arise, and in which these documents are of high 
importance, the tabulations are always employed in the preparation of 
the summary of weather and gale tables for the Quarterly Weather 
Report. They are also regularly used in the checking of the Storm 
Warnings issued by the Office. 



Origin and 
promnot 
syBtem. 



If ew ftatioDB. 




III. — Land Stations of the Second Order. 

Ever since the year 1866 returns of more or less completeness have 
been received from land stations in the United Kingdom. In that year 
there was only one station, but by 1871 the number had increased to 
15, and five years later to 49, including 14 stations belonging to the 
Royal Meteorological Society, copies of the returns from which were 
sent to the Office under a special arrangement with the Society. 

At the end of the present year the total number of stations was 103, 
including 17 belonging to the Royal Meteorological Society and 19 
belonging to the Scottish Meteorological Society. This is an increase 
of 6 stations as compared with the previous year. 

It must, however, be observed that while this number is exclusive of 
the self-recording observatories and of the anemographic stations, it in- 
cludes several others from which only very scanty information is received* 

The stations are distributed as follows : 45 in England, 5 in Wales, 
28 in Scotland, and 25 in Ireland. 

The methods followed with regard to the examination and publishing 
of these returns have been fully detailed in previous reports, and need 
not now be repeated. The changes introduced into the volume for 1886 
have been continued in that for 1887. These refer to the barometer 
readings, which are now given at station-level instead of being reduced 
to the mean sea-level ; and to the humidity, where the depression of 
wet-bulb is shown, the international forms A and B being modified 
accordingly. 

The volume for 1887 contains returns from 66 stations. 

Arrangements have been made under which it is hoped that the 
arrears of this publication will be rapidly reduced. 

Reports from 11 of the Irish stations are regularly supplied to the 
Registrar-General for Ireland for his Weekly and Quarterly Returns. 

When an application for the adoption of a new station is received, a 
schedule is forwarded to the observer containing a series of questions as 
to the outfit of the station, the exposure of the instruments, and the 
influence likely to be exerted on their indications by sarrounding objects, 
such as houses and trees. Only mercurial barometers are accepted, and 
only such as have been duly verified. All thermometers must have bedn 
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tested at Kew. A plan of tlie station, showing the positions of the 
instruments with regard to neighbouring objects, is also required. 

On the return of this schedule the answers are considered, and, 
where necessary, alterations are advised. 

If, however, the existing arrangements are satisfactory, tables for 
ffeducin^ the barometer readings to 32° Fahrenheit at mean sea level are 
prepared and duplicates sent to the observer, together with a set of 
Hjp^rometrical Tables, and a copy of '^ Instructions in the Use of 
Meteorological Instruments." 

The 6r8t returns are compared and examined with special care, and a 
report of the result of the examination is forwarded to the observer, 
i¥ith instructions how best to improve and complete the returns. 

There are still many parts of the British Islands very poorly repre- 
sented by the existing stations, and any information for these districts 
would be valuable. 

The daily records of sunshine which are now received from 42 Sunihine 
Stations in the British Islands are examined generally to guard against '' 

.accidental changes in the adjustment of the instruments. Notes ex> 
plaining any omission or accidental defect are added to the cards if 
required, and after their receipt has been acknowledged, they are duly 
stamped and dated and then stored in the Office. 

A tabulation of these curves is published as part of the Weekly Weekly toiftli. 
Weather Report, mentioned in Appendix VIII., and for those stations 
which are also Stations of the Second Order the monthly totals of bright 
sunshine in hours, together with the per^centages of its possible dura« 
tion, pubb'shed as Part IV. of *' Returns from Stations of the Second 
Order.*' A table showing the daily amount of sunshine at Bunhill Row, 
one of the London stations, is also prepared quarterly for the Royal 
Meteorological Society. 

Inspection. 

The Stations of the Second Order are regularly inspected, the atten- 
tion of the inspector being directed by the Office to any special point 
which may require investigation. 

IV. — Telegraphic Reporting Stations, 

Full paidculars relating to these stations, the information received 
from them, and the method of dealing with that information, will be 
found in Appendix VII. to the Report for the year 1888-9. A 
paragraph in that Appendix (p. 60) explains the use that is made of the 
monthly schedules sent in by the observers. 

V. — Extra Stations. 

No returns from Stations of the Fifth Class are published by the 
Office, but some of them are regularly used in the checking of the 
Storm Warnings, and all are available for any special investigation that 
may be taken up. 

The rainfall values at these stations are, however, copied and supplied 
to Mr. Symons, F.R.S., for publication in ^ British Rainfall" 
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APPENDIX XVI. 

Accessions to the Ltbrart durino the Ybab endimo 

3l8T March 1891. 

* Abichy [W. H.] — ^Meteorolofl^che Beobachtungen in Transkaakasien. La le 
12 aYTil 1850. la. 4». {BulL CL PAys. Math. Acad, Imp. Sc, St, Petersb,, ix.)1 j 

Adelaide Observatory. — Meteorological obeenrations made at the Adelaide 
Obseryatorjr, and other places in South Aostralia and the Northern Territory, under 
the direction of C. Todd. 1888, 1888. a toIs. sm. f. Adelaide, 1889-90. 
[1887, 1890.] 

II Agamennone, 0. — ^H terremoto a Roma del 23 Febbraio, 1890 ed 11 sismo- 
metrografo Brassart. sm. f^. Roma, 1890. (^Ann. Uff, Centr, Meteor, e Geodinawu, 
X., 1888, Parte iv.) 

II Sopra la correlasione dei terremoti con le perturbazioni magnetiche. 

la. S"". Roma, 1890. (^Rend, R, Accad, Lincei, vi., 1890, p, 21,) 

II Agxdlar SantilULn, R. — Apuntes relatiros 4 algunos observatorios 6 
institutos meteorol6gico8 de Europa. la. 8<*. Mexico, 1889. {Mem, Soc, Cient, 
Antonio AUate, iii., 1889, No. 1.) 

— — ^ Bibliografia meteorol6gica mexicana que comprende las pnblicaciones de 
meteorologia, fisica del globo y climatologia hechas hasta fines de 1889. la. 8<*. 
Mexico, 1890. 

[Algiers, Service H6t6orologiqiie du Oouvemement GKn^ral de 

TAlgerie.] — Bulletin m^t^rologique de I'Alg^rie. 1890, Jan. 1 — Dec. 81. oblong 
sm. #». Sheets. 

[Allahabad, Meteorological Office.]— Brief sketch of the meteorology of 

the North-Western Provinces and Oudh, and adjacent parts of R&jputana and the 
Panj&b. 1889. sm. f*". s.l.e.a. 

* II Allen, W., and Woods, S. — Barometrical measurements. 4<>. Londor, 
1817. ( Trans. Geol. Soc., iv.) 

American Meteorological JonmaL— A monthly review of meteorolo^, 

medical climatology, and geography. Edited by M. W. Harrington, A. Ii. 
Rotch, and W. J. Herdman. Vol. VI., 1889-1890. la. 8®. Ann Arbor, 8.a, 

Amsterdam, Eon. Kederlandscb Aardr\jkskimdig Genootschap.— 

Tijdschrift . . . onder redactie van C. M. Kan en J. JB. C. A. Timmerman. 
Tweede serie. Deel vii. 2 vols. 8**. Leiden, 1890. 

* Andrews, W. — Famous frosts and frost fairs in Great Britain. Chronicled 
from the earliest to the present time. sm. Af». London, 1887. 

* AragO, p. — (Euvres de Francois Arago, publics d'apr^s son ordre sous la 
direction de J.- A. BarraL Memoires scientifiques, Tomes, i.-ii. 2 vols. 8<*. 
Paris and Leipzig, 1858-59. 

II AxLgnstin, F. — Uber die Schwankungen des Wasserstandes in Moldau. la. 
8*. {Suzungsb, k, bdhm. GeselUch. Wisaensch., 1891,/). 50.) 

Avignon. Commission M^t^orologiqne dn D^partement de Vandnse.— 

Compte-renau pour I'ann^e 1889. sm. P. s.l.e.a. 

Azambnja, 0. A. de. — Aunuario da Provincia do Rio Grande do Sul para o 
anno de 1891. sm. 8°. Porto Alegre, 1890. 

Balti R. de Cela, J. — Observaciones efectuadas en la Estacidn Meteoroldgica 
de Vilafranca del Panades durante el ano 1890. 8°. Vilafiranca, 1891. 

Batavia, Magnetical and Meteorolo^cal Observatory.— Observationa 

Published . . under the direction of J. P. Van Der Stok. 

Vol. xii., 1889. f». Batavia, 1890. 



NoTB.— Books marked * have been acquired by purchase; the others are donations from 
institutions, societies, or ftithors. Those marked U are excerpt papers, extra copies of which 
have been separately printed. 

In some cases additional publications have been received besides those specified, but only 
completed volumes or years are given here. 
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Bfttavi&9 ObservatorillllL — Hegenwaamemingeii in Nederlandseh-IndiS. 
Elfde Jaarg. 1889. Door J. P. Van der Stok. 8^ Batayia, 1890. 

Title-page and Prefiice in the English language also. 

Baxendelly J. — Abstracts of observations at the Southport meteorological 
observatory for the weeks ending Jan. 7, ISST-Jan. 2, 1891. Slips. 

Abstract of meteorological results for the Borough of Sonthport. 



Averages for the 18 years, 1872-89 inclusive, oblong 18<^. Sheet. {^Southport 
Corporation Year Book for 1890-91.) 

* On the relations between the decrement of temperature on aseending 

in the atmosphere, and other meteorological elements. Read . . . 1862. 8*. 
l^Mem, Lit. Phil, Soc. Manch,, 3rd ter., ii., p. 132.] 

* Be1l>bery W. J. van. — Die Wettervorhersage. £ine praktische Anteitong sur 
Wettervorhersage auf Grundlage der Zeitnngswetterkarten und Zeitangswetter- 
berichte flir alle Berufsarten. la. 8°. Stuttgart, 1891. 

Belize. — Summary of meteorological observations at St. Joseph's Observatory 
during the months of Jan. — Dee. 1890. 4^, Sheets. {The Angelus, Belize^ 
1890-91.) 

II Berg, E. — ijber die Beobachtungen der Schneedecke im Europaischen Boss- 
land in der ersten H&lfte von 1890. Der Akademie vorgelegt am 20 Nov. 1890. 
«m. f*. St. Petersburg, 1891. {Repert, Meteor., xiv., JVo. 6.) 

II BergmaniLi B. — Uber die Abweichungen der Temperatoien und Niedersch- 
lagsmengen im Europ&isohen Bussland von ihren Normalwerthen w&hrend des 
Foldings undSommers 1890. Der Akad. vorgelegt am 20 Nov. 1890. la. 4^. 
St. Petersburg, 1891. {^Repert. Meteor., xiv., No. 6.) 

Berlin, Deutsche meteorolofflBclie GeBeUsdiaft— Berliner Zweigverein der 

Deutschen meteorologischen Qesellschaft. Achtes Verein^ahr, 1891. 8^ Berlin, 
1891. 

B^dronrapbiaches Amt des Beichs-lCarine-AmtB.— Annaien der 

Hydrographie una maritimen Meteorologie. xviii., Jahrg. 1890. la. 8*. Berlin, 
s.a. 

II Koxiiglicli FrenssiBchea meteorologischeB Institat— Wittenm^ 

' nach den Beobcu^htungen des kdniglichen meteorologischen Instituts. 1890, Jan.— - 
Dec, la. 4<'. {Statist. Korreap.) 

Bezold, W. V. — Das kdniglich Preussische meteorolo^sche Institut in Berlin 
und dessen Observatorium bei Potsdam, la. 8°. Berlin, 1890. 

Bibliothtoae Universelle [et Bevue Snisse]. ArchiveB dee sdences 

phyai^nes vt naturelleB.'—Troisi^me periode. Tomes xxiii.-xxiv. 2 vols. 8*. 
Genfeve, 1890. 

* Bljth, A. W. — ^A manual of public health. 8^. London, 1890. 

Bombay. Govemment Observatory.— Magnetical and meteorological obser. 
vations maac at the Govemment Observatory, Bombay, in the years 1888 and 
1889, under the direction of C. Chambers and F. Chambers, together with 
appendices containing accounts of magnetic researches, f^. Bombay, 1890. 

r ) Report on the condition and proceedings of the Govemment 

Observatory, Col&ba, for the year which ended with the 80th June, 1890. t*. sJ.e.a. 

[ Meteorological Office.] — ^Brief sketch of the meteorology of the 

Bombay Presidency in 1888-90. 2 parts, f?. (Bombay, sji.) 

* Bompas, Bight Bev. W. C. — Diocese of Mackenzie River, sm. 9i^. London, 
1888. 

II Brezina, A. — Die Meteoritensammlung des k.k. mineralogischen Hofkabinetes 
in Wien am 1. Mai 1885. la. %"*. Wien, 1885.' {Jahrb. k.k. geoL Reicksanatalt^ 
1885, Bd. 85, Heft I, p. 161.) 

Brisbane, Chief Weather BoreaiL—Special report on the floods of 1890, with 

notes on the meteorology of previous seasons. (By C. L. Wragge.) am. l\ 
Brisbane, 1890. 



Gtovemment Meteorological Observer.—Summary of meteorolofficai 

observations taken at Brisbane. Jan. 1869 to June 1872, Jan. to Nov. 1875, July 
and Aug. 1880. oblong b^. Sheets. 

-— — — — — Summaries of meteorological observations taken at Oape Moreton. 
ApL^Dec. 1871, Jan.— Mch. 1875, Jan.— Mch. 1880. oblong S*. Sheets. 
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Brisbane, GoYeminexLt Meteorological Observer.— Sammaries of meteoro- 
logical observatioiw taken at Cooktown, during the montba of January, February 
and March, 1880. oblong 8<>. Sheet 

^—~ Summaries of meteorological observations taken at Ravenswood. 

Aug. 1870— Mch. 1872. oblong 8<». Sheets. 

-_ Summaries of meteorological observations taken at Somerset, 

Cape York. Aug. — Dec. 1869, Jan. — Mch. 1875. oblong 8<». Sheets. 

^_-^— Summaries of meteorological observations taken at Sweer** 

Island, Gulf of Carpentaria. Jan. 1870 — Dec. 1871. oblong 8<>. Sheets. 

— •^— - Summaries of meteorological observations taken at Toowoomba. 

Apl. 1871 — Mch. 1872, Jan. — June 1875. oblong 8°. Sheets. 

Summaries of meteorological observations at Toowoomba and 

Warwick during the month of July 1869. oblong 8<>. Sheet. 

■ Summaries of meteorological oboervations at Toowoomba, 

Warwick, and Cape Moreton. Aug. 1869 — Mch. 1871. oblong 8*». Sheets. 

Summaries of meteorological observations taken at Warwick, 

April 1871— Mch. 1872. oblong 8°. Sheets. 

Table of rainfall. Feb. 1870— June 1872 and 1874. sm. f». 

Sheets. 

Post and Telegraph Department, Chief Weather Bureau.— 

The Queensland meteorological record. 1889, Jan. — Dec. f*. Sheets. 
For Jan. and Feb. the title is ** The climate of Queensland.'' 

Post and Telegraph Department, Meteorological Branch.— 

firisbane Observatory, Wickham Terrace. Meteorological synopsis. 1890, Jan. — 
Dec. f'. Sheets. 

— — Weather chart of Australasia. 1890, Jan. 1 — Dec. 81. la. f^.. 

Sheets. 

British North Borneo Herald and Official Ghusette. Vol. viii. i890. 

Nos. 1-12. f>. Sandakan, 1890. 

Contains meteorological observations. 

Brussels, Observatoire BoyaL — Bulletin m^t^rologique. 1890, Jan. 1 — 
Dec. 31. f>. Sheets. 

II Buchan, A.'The meteorological results of the '* Challenger" Expedition in 
relation to physical geography, la. 8°. (^Proc. B. Geogr. 5oc., 1891, Mch.) 

The meteorology of Ben Nevis. Forming Vol. zxziv. of the Trans. B. 

Soc. Edinb. 4<>. Edinburgh, 1890. 

Bucharest, Academia Bomana.— Analele. Seria ii. Tom. xi.-xii., 1889- 
90. 2 vols. 4°. Bucurertci, 1890. 

Buenos Ajrres, Oficina Meteoroldgica Argentina. Anaies . . . por su 

Director G. G. Davls. Tomo vii. la. 4°. Buenos Aires, 1889. 

(Calcutta, Meteorological Office, Bengal.) — Administration report of the 
Meteorological Reporter to the Government of Bengal for the years 1887-90. With 
summary of the meteorology of the year 1889. f". s.l.e.a. 

( ) Meteorological and rainfall table of the Province of Bengal for- 

the weeks ending January 4, 1890, to January 3, 1891. f**. 

Meteorological and rainfall table of the Province of Bengal for- 

the months of January to December 1890, with annual tables, sm. f>. 

[ ] Bay of Bengal weather chart. 1890» Jan. 1 — Dec. 81. sm. f». 

Sheets. 



Bengal daily weather report. 1890. sm. f°. Sheets. 



These reports are only published during the rainy season. 
[ ] Summary of the meteorology of the year 1889. sm. f>. 8.1.e.a. 

Calcutta, Meteorological Office, India.— Abstract of the results of meteoro- 
logical observatiops taken at the Alipore Observatory in the months of Jan. — Dec 
1890. sm. f«. Sheets. 

< Abstract of the results of the barometric and thermometric obser- 

vations taken at the Meteorological Office, Cfaowringhee. 1890, Jan. — Dec. sm. f*. 
Sheets. 

_^ Cyclone memoirs. Part ii. Bay of Bengal cvclone of August 

Sl8t-28th, 1888. Published . . . under the direction of J, Eliot. la. 8»- 
Calcutta, 1890. 

Cyclone memoirs. Part iii. Bay of Bengal cyclone of September 

13tb-20th, and October 27th-dl8t, 1888. and Arabian Sea cyclone of November 
6th-9th, 1888. Published . . . under the direction of J. Eliot. la. 8*.. 
Calcutu, 1890. 
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[Calcutta, Meteorological Office. India.]— Hand-book of cyclonic stonM in 
the Bay of Bengal. For the use of sailors. By J, Eliot. la. 8<*. Calcutta, 1890. 

[ ] India daily weather report 1890, Jan. 1 — Dec. 31. f». 

Sheets. 

[ ] Memorandum on the snowfidl in the mountain districts of 

Northern India and Afghanistan and the abnormal features of the meteorology 
of India during the period January to May, 1890. f^, (Simla, 1890.) 

[ ] Preliminary report on the meteorology for the year 1889, pre- 

pared in the Meteorological Office, Government of India, sm. t*. s.l.ea. 

[ ] Report on the administration of the Meteorological Department 

of the GoYemment of India in 1889-90. f*, 8.1.e.a. 

[ ] Report on the meteorology of India in 1888. 14th year. By 

J. Eliot, f*. Calcutta, 1890. 

Results of the meteorological observations taken at the Alipore 

Observatory, from 5th January 1890 to Srd January 1891. sm. f^. Sheets. 

Results of the barometrical and thermometrical observations taken 

at the Meteorological Office, Chowringhee, from 5th January 1890 to 3rd January 
1891. sm. f». Sheets. 

Cambridze (Mass.), Astronomical Observatory of Harvard Colleg:e.— 

AnnsJs. Vol. xxii. Meteorological observatioos made on the summit of I'ike's 
Peak, Colorado, . . . height, 14,134 feet, January, 1874, to June, 1888, under 
the direction of the Chief Signal Officer, U.S. Army. la. 4"*. Cambridge, 1889. 

fl New inland Meteorological Society.— Bulletin of the New 

England Meteorological Society, in co-operation with the Astronomical Observatory 
of Harvard College and the United States Signal Service. Appendix for the year 
1889. la. 4*>. Cambridge, Mass., 1890. {Ann. Astr. Ohs, Harvard ColL, xxi., 
Part ii., p. 107.) 

Bulletin, 1890. Jan. — Dec. 4*». s.Lca. 

Investigations of the New England Meteorological Society for 



the year 1889. An investigation of the sea-breeze by W. H. Davis, L. Q. 
Schultz, and E. Do C. Ward. la. 40. Cambridge, 1890. {Ann. Astr. Obs. 
Harvard CoU,, xxi., Part ii., p. 215.) 

[Report of the seventh annual meeting, referring specially to 



tornadoes.] la. 8°. {Amer. Meteor. Journ.y 1891, Jan.^ p. 433.) 

Cape Town, Meteorological Commissioii, Cape of Gtood Hope.— Beport. 

1889. sm. f». Cape Town, 1890. 

Carlsruhe, CentralbiLreaii fUr Meteorolocie und Hydrographie.^ 

Deutsches meteorologisches Jahrbuch fiir 1889. Grossherzogthum Baden. Die 
Ergebnisse der meteorologischen Beobachtungen im Jahre 1889. Bearbeitet von 
. . . Ch. Schnltheiss. la. 4*'. Karlsruhe, 1890. 

Centralbnreau fUr Meteoroloeie und Hydroeraphie im Oross- 

herzogtlinin Baden. — Uebersicht der Ergebnisse der an den oadischen meteorolo- 
gischen Stationen angestellten Beobachtungun, nebst Wasserstandsaufzeichnungen 
an den wichtigsten Hauptpegeln des Rheins. 1890, Jan. — Dec. f>. Sheets. 




II Carpenter, W. B. — Summary of recent observations on ocean temperature, 
made in H.M.S. " Challenger " and U.S.S. " Tuscarora " ; with their bearing on the 
doctrine of a general oceanic circulation sustained by difference of temperature. 
8®. London, 1875. {Proc, B. Geoyr, Soc., xix., 1875.) 

Carruthers, G. T. — The variation of the magnetic needle at Paris. 8<*. Dated, 
West Brighton, 1891. 

* II Celsins, A. — Observationes qusedam astronomicsB et meteorologies habitse 
Upsalise anno 1739. sm. 4*^. {Mem. acad. sc, Sav. Strang., iy.,p. 129.) 

Christiania, Den Norske Nordhavs-Expedition. 1876-78. xix. Zoologi. 

Actinida ved D. C. Danielssen. i^. Christiania, 1890. 

In the English language also. 

XX. Zoologi. Pycnogonidea. Ved Q. 0. Sars. f*. Christiania, 

1891. 

In the English language also. 

Norsk meteorologisk Institut. — Oversigt over Luftens Temperator 



og Nedb^ren i Norge. 1888, 1889. 2 papers. 8«. t.r.e.a. 
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Christiania, Norwegisches Meteorologisches Institut— Jaiirbnch . . . 

far 1888. Heransgegeben you H. KolUL sm. ^. Cbrifitiania, 1890. 

* Ciel et Terro. — Revue popolaire d'astronomie, de m^t^rologie, et de phjsique 
da globe, xi* ann^e; 1890-91. 8«. Bnixelles, s.a. 



Clarky J. £. — ^The wind-rash at York, March 8th, 1890, with maps and 
aneroidogmms. 8*>. {Nat. Hist. JourrL, xiv., p. 187.) 

* Clements, H. — The weather problem. Nob. i.-vi. 6 part«. 8®. ( Tinsley*s 
Mag,, 1890, June — Nov,') 

— — The prediction of storms and the late great gale. sm. f*. 2 MS. sheets. 
Dated, Nov. 1890. 

Coimbra, ObBervatorio meteorologico e mag^etico da Universidade.— 

Observa^oes meteorologicas . . . 1889. ^, Coimbra, 1890. 

Colley, R., Michkme, N« et Kazine, M.— Observations actinom^triqaes k 
Tobservatoire m6t6orologique de TAcad^mie Petrovsky pr^s de Moscoa. la. 8*^. 
(Moscow), 1890. 

In the Kussian language with R6sum6 in French. 

* CoUinson, R. — Journal of H.M.S. ** Enterprise," on the expedition in search 
of Sir John Franklin's ships by Behring Strait. 1850-55. By Capt. R. Collinson. 
With a memoir of his other services. Edited by his brother, Major-General T. B. 
Collinson. 8^ London, 1889. 

ll Colombo, Surveyor General's Office.— Report on the meteorology of 

Ceylon for 1889. By F. C. H. Clarke, sm. f>. (^Ceylon Adnunistr, Rep., 1889, 
p. B 1.) 

* Cooper, A. J. — How to forecast the weather months in advance. 8<*. London, 
1890. 

Copenlia«[en, Dansk Meteorologisk Institut.— Bulletin mlt^oroiogique da 

Nord, publie par les Instituts m^t^rologiques de Norv^ge, de Danemark et de 
SuMe. Ann^ 1890. oblong 8<*. Copenhague, s.a. 

Maanedsoversigtover Vejrforholdene. 1890, Jan. — Dec. f*. 



Kongelige Danske Yidenskabemes Selskab.— Oversigt over det 

. . . . Fornandlinger og dets Medlemmers Arbejder i Aaret 1889. la. 8^ 
Kj^benhavn, 1889-90. 

* Copenhagen and Hamburg, DaniBcheB meteorologiBches Institut 

nnd IieutScEe Seewarte. — T&gliche synoptische Wetterkarien fur den nord- 
atlantiscben Ozean und die anliegenden Theile der Kontinente. v. Jabrg. Erstes — 
Viertes Quart., Dec. 1885 — Nov. 1886. 4 vols. f>. Copenhague et Hambourg, 
1889-90. 

II Cracow, C. E. Akademii Umicg^osci w Krakowie.— Materyjaly do 

klimatoffrafii Gralicyi zebrane przez sekcyje meteorologiczna komisyi fizjjograficznej. 
1889. la. 8^ Krak(5w, 1890. {Odhitek ze Sprawozd. Kom. fizt/jogr,) 

K. E. Stemwarte in E^rakan. — Meteorologische Beobachtungen. 

1886-90. la. 8«. Krakau, 1891. 

II Crova, A. — Rapport sur les experiences faites ik Montpellier pendant Tann^e 
1881 par la Commission des appareils solaires. 4°. Montpellier, 1882. (Mhn. 
Acad. Sc. etc. Montpellier, Sect. Sc, z., 1882.) 

Croydon, KicroBCopical and Natural Historv Club.— [Daily rainfall at 

stations in Kent and Surrey.] 1890, Jan.— Dec. 4^. Sheets. 

— »— — > Proceedings and Transactions. Feb. 1888 to Jan. 1889. 8". 
Croydon, 1889. 

Contains ** Beport of the meteorological sub-committee for 1888." 

— i^ Beport of the meteorological sub-committee for 1 889. 8^. IProc. 

and Trani. Croydon Microsc. Nat. Hist. Club, ,lBB9-^0, p. 228.] 

Contains rainfall observations only. 

* Cullimore, D. H. — ^The book of climates. Acclimatization ; climatic diseases ; 

health resorts and mineral springs ; sea sickness ; sea voyages ; and sea bathing. By 
D. H. CuUimore. Second edition, with a chapter on the climate of Airica as it 
affects Europeans, by Surgeon [T. H.] Parke, •m* 8*'. London, 1891. 

* Davy, J. — Observations sur les temperatures de I'oc^an et de I'atmosph^re, et 
sur la density de Teau de mer, faites durant un voyage k Ceylan. Translated from 

Phil. Trans., 1817, Part S. 8°. {AnnoL de Chimie, vii., 1817, j). 49.) 
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II Decamps, L. — Ia neige et les cartes da temps. 8*. (Cm/ €i Ten% lasi, 
Jauw., p. 581.) 

Il Densa, F.— L'antioicloBe del Novembre 1889. 4». Boma, 1890. {Atti 
Accad, PonL Nuovi Lincei, xliiL, 1 890. 

— Le alte pressioni del Decembre 1889 e Gennaio 1890. 4°. Bomay 1890. 
Accad. Pont. Nuovi Lincei, xliii., 1890.) 

II La inclinazione magnetica a Boma. 4^ Roma, 1890. (^Atti Accad, 

Pont. Nuovi Lincei, xliii.) 

II DevOlL — ^Reports of the Committee on the climate of Devon. Edited by 
P. F. S. Amery and £. £. Olyde. Ist to 8th (second series). 1881-1889. 
8 vols. 8**. {Trans. Devon Atsoc. Adv. Sc, xiy.-xxii., 1882-90.) 

1887 has been omitted. 

* BodnoHi H. — Notes on the meteorology of Cockennonth. 8*>. [TVojw. Cum- 
berland Assoc. Advanc. Lit. Sc, iL, 1877, p. 41.] 

Dublin, General Eegister Office.— Quarterly retoms of the marriages, births, 
and deaths registered in . . . Ireland ; . . . . 1890. 1st— 4th quarters, 
Nos. 105-108. la. 8°. Dublin, 1890-91. 




Weekly returns of births and deaths in Dublin (including its 

suburban districts), and in fifteen of the principal urban sanitary districts in 
Ireland, 1 890. la. 8^ Dublin, 1891. 

* II Dnfonr, L. — Notes sur le probl^e de la variation du climat. 8». {Bull. 
Soc. Vaud. Sc. Nat., x., 1870, p. 859.) 

* — — ^ Becherches sur la diffusion entre I'air sec et Pair humide k travers one 
eloison de terre poreuse. 8*^. {Bull. Soc. Vaud. Sc. Nat., xiii., p. 165.) 

[Eberswalde, Hanptstation des forstlichen YersncliBwesen in Prena- 

gen.] — Beobachtung^-Ergebnisse der von den forstlichen Versuchsanstalten des 
KOnigreichs Preussen, des Herzogthums Braunschweig, der thtlringischen Staaten, 
der B^ichslande und dem Landesdireotorium der Provina Hannover eingerichteten 
forstlich-meteorologischen Stationen. Herausgegeben von A. MtLttrich. Seoh- 
zehnter Jahrg. 1890, Jan. — Dec. 8**. Berlin, s.a. 

[ ] Jahresbericht iiber die Beobachtungs-Ergebnisse der von den 

forstlichen Versuchsanstalten des Kdnigreichs Preussen, des Henogthums Braun- 
schweig, der thiiringischen Staaten, der Reichslande und dem Landesdireotorium 
der Provinz Hannover eingerichteten forstlich-meteorologischen Stationen. Heraus- 
gegeben von Dr. A. MUttrich. xv., Jahrg., 1889. 8<». Berlin, 1890. 

Edinburgh, Boyal Society,— Proceedings. Vols, xv.-xvi., 1887-89. 8 vols. 
8*. Edinburgh, 1889-90. 

II Ekholm, N. — Ueber' die Einwirkung der Ablenkenden Kraft der Erdrotation 
auf die Luftbewegang. 8<>. Stockholm, 1890. (A*. Svenska Vet.-Akad. Handl., 
Bd, 15, Afd. i., No. 14.) 

II Eliot, J. — On the occasional inversion of the temperature relations between 
the hills and plains of northern India. Bead Dec. 4, 1889. 8**. Calcutta, 1890. 
{Journ. Asiat. Soc. Bengal, lix.. Part ii., 1890.) 

Elliott, W. B. — ^Meteorological observations at Richmond Hill Observatory, 
Grenada. 1887, Feb. 4-17, 1888. S sheets. {Cuttings from Gov. Gazette.) 

II Ellis, W.— On the difference produced in the mean temperature derived from 
daily maximum and minimum readings, as depending on the time at which the 
thermometers are read. la. 8*. {Quart. Joum. R. Meteor. Soc., xvi., 1890, 
p. 213.) 

— — - On the relative prevalence of different winds at the Royal Observatory, 
Greenwich, 1841-1889. la. 8». {Quart. Joum. B. Meteor. Soc., xvi., 1890, 
p. 221.) 

On the diurnal variations of magnetic elements, as depending on the 

method of tabulation. 8^ {Phil. Mag., 1891, Jan., p. 36.) 

Emden. Natorforschende Oesellscliaft.— Jahresbericht ... pro 1888- 

89 nebst Festschrift tlber die Feier ihres 75 j&hrigen Bestehens. 74. 8^ Emden, 
1890. 

England and Walei.-'Map showing lines of equal nuignetie declination for 
Januaiy 1, 1891. Snppl. to ** Colliery Guardian," 1891, Jan. 2. f>. Sheet 

'* Evereat, B. — On the revolution of the seasons. 8*. [Jotini. Asiat. Soe, 
Bengal, v., 1836, p. 281.] 
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Falmout|L Royal CdrnwaU Polytedmic Society.— Aamna t^pafu fl7th« 

1889. 8«. Falmoath, 8 a. 

Fineman, C. O.-^-N^pboscope marin. Bm,B\ (Upsa'a, 1890.) 

II FinOBy ^— . — Des yariatioBS de I'^lectriclt^ atmosph^rique k Ferpignan. ^la. 8S 
lille, 1890. {Compt, reml. Congr. M6Uor, Intemai,) 

II ! Inflaence de rhamidit^ stir le bifilaire magn^que et mojen de la cortig^« 

la. S"". Lilley 1890. iCompt. rend, Congr. Mitior, Iniernat.) 

II — — Bevue cKmatologiqacf, m^t^orologique, agricole et aanitaire de I'ann^ 
1889 k PerpignaD. 4». IBulL Mitior. DiparL PgrenSeg-Orient,, 1889, p, 83.] 

* Finley, J. P. — storm tk«ck, fo^ and ice charts of the North Atlantie Ocean, 
and hurricaue track charts of the Gu9 of Mexico, la. 4*. Boston, Mass., 1889. 

Pitz Gerald, [0. P.], and Cnllum, J. B.— Reports on the magnetic obser- 
vations at Valentia. 8<». Dublin, 1889. {Proc. JR. Irish. Aead., 9rd ser.^ i., 
p. 2S1.) 

Pitune, K, K. Marine-Akadexnie. — MeteorologischeBeobachtongen. 1890, 
Jan. — Dec., and Results, la. S^. Sheets. 

* PoliOi [P.] — Petite dimatologie de Tamateur et de Tagriculteur beiges, sm. 
B\ Bruxelles, 1886. 

— — Sur la cause principale de la dbection plongeante dn vent et des calmes 
tropicaox. S**. ^BulL acad. tc. Belgique, 8"^ stfr., viii., p. 759.] 

Porstin, B. — ^Beitr&ge sur Kentniss der oberen LuftstrOme. 4**. Helsingfors, 
1890. 

II POZ, W. L«— Meiteorological tables for Falmouth and the Seilly Islands, fbr 
the year 1889, with notes. 8°. Falmouth, [1890.] (^Ann, Rep. Roy. Comw. 
Polyt. Soc.f 1889.) 

Pranlcfiirt am Main, Pliysikalischier Verein.— Jahresbericht . • • f Or 

das Rechnungsjahr 1888-89. 8^ Frankfurt a/M., 1890. 

* II Gadolin* A. — Uber das Gesetx der Ver^derlichkeit der Winde. Ln le 
7 Nov. 1889. la. 4<». St. P^tersbouig, 1890. {Mim. Acad. imp. sc. St. Piterab., 
vii* 8^r., xxxvii., No. 10.) 

* Oarnier, J. 0. — TnlU de m^t^rologie, ou physique du Globe. 8<*. Braxelles, 
1837. 

Geneva, Sociit^ de GiOgraphie.— Le Globe. Journal g^graphique. Tome 
xxix. la. 8o. Geneve, 189a 

* Glaiflher, J. — Comparison of the atmospheric pressure in Palestine and in 
England in the ten years ending 1889. 8^. {Quart. Statement, Palestine Explor. 
Fund, 1891, Jan., p. 49.) 

*» — Meteorological' observations at Sarona (near Jaffa, Syria). 1886-1889. 
4 parts. 8^ {Quart. Statement, Palestine Explor. Fund, 1890, Jan., Apt., July, 
Oct.) 

II Glyde, E. E.— Abstract of meteorological observations made at Kirkham> 
Babbacombe, Torquay, during the year 1890. f>. Sheet. {Torquay Directory.) 

Gonzalez, B. G.— E)nsayo de meteorognosia de la Ciudad de Puebla. 8°. Puebla, 
1889. 

Gratz, natnrwiBsenscliaftliclier Yerein fCbr SteiermarlL— Mittheilungen. 

1889. la. 80. Gras, 1890. 

Greenwich, Boyal Observatory. — Beport of the Astronomer Royal to the 
Board of Visitors . • . read . . . 1890, June 7. la. 4^ s.l.e.a. 

. • Besults of the magnetical and meteorological observations made 

at the Royal Observatory, Greenwich, in the vear 1888 : under the direction of 
W. H. H. Chrifltie. la.4». London, 1890. 

Greenwood, W. N. — ^Eludonometric tide tables for the United Kingdom • • • 
1891. sm. 8^ Lancaster, 8.a. 

Kludonometric pocket tide tables fbr the Lancashire Coast and Bristol 

Channel • • • 1891. sm. S^. Lancaster, 8.a. 



Habenicllt. ' H. — Die Ursachen der Cyklone del nordatlantiacher Oceans. 
S\ {Zeitschr. SchtU'Geogr., xi. Jahrg.^ vi. H^,) 

E 66889. p 



82 Report of the Meteorohgiecd Council, 

* II Haellstroem, G. 0. — Calcalvm obsenratiomiin barometrieanim^ sjrmpiexo- 
metricarum et thennometricanim, qtuu 8ab itinere circa tellurem instituit NobiL 
Y. Schantz, proponit G. G. Haellstroem. Lu le 21 Join, 1889. la. 4^ (Mim, sav. 
Strang,, ir., p. 278.) 

II HagBtrom, Z. L., . and Palk, A.— Mesures de noages fiutes dans lea 
montagnes de Jemtland pendant V^t6 de 1887. 8^ {Ofoersigt k. Vetenik.-Akad, 
Fdrhandl., 1891, No. I, p. 3.) 



II Haldane, J. S., and Pembrev, M. S.— An improved method of determimng 
moisture and carbonic acid iu air. 8^. (PAt/. Mag., 1890, ApL, p. 806.) 

Halle, Eaiserliche leopoldino-carolinische dentsche Akademie der 

KatlUrforscher.— Leopoldina. Heft xxT. 1889. la. 40. Halle, 1889. 

Hamborg, Deutsche Seewarte.-^Aas dem Archiv der Deotschen Seewarte. 
xii. Jahrg., 1889. la. 4<*. Hamburg, 1890. 

— ■ Dentsches meteorologisches Jahrbnch f&r 1889. Beobacbtnngs- 

System der Deutschen Seewarte. Eigebnisse der meteorologischen Beobachtungen 
. . . Jahrg. xii. sm. f**. Hamburg, 1890. 

■ Deutsche uebeneeische meteorologische Beobachtungen. Heft iii. 

sm. f^ 8.1.e.a. 

— i Monatsbericht der Deutschen Seewarte fdr jeden Monat des 

Jahres 1889. Jahrg. xiv. la. 8^ Hamburg, ba. 

Resultate meteorologischer Beobachtungen von Deutschen und 

HoU&ndischen Schiffen f&r Eingradfelder des nordatlantischen Ozeans. Quadrate 76, 
149, Nos. viii.-ix. 2 vols. \&. 4"*. Hamburg, 1889-90. 

— ^— Vierteljahrs-Wetter-Kundschau an der Hand der t&glichen sjnop- 

tischen Wetterkarten fur den nordatlantischen Ocean des Diinischen meteorolo- 
gischen Instituts'und der Deutschen Seewarte. Bd. ii. 1884^5. la. 8*^. Berlin, 
1889. 

Wetterbericht. Jahrg. xy. 1890, Jan. 1. — ^Dec. 81. t*. Sheets. 

Hands and Co., A. — Illostrated catalogue of lightning conductors, Tanes, finials, 
&c. 40. London, s.a. 



., Hann, J. — Bemerkungen uber die Teniperatur in den Cjklonen and Anti- 
cyklonen. sm. f*^. {Meteor. Zeitschr., 1890, Sept., p. 328.) 

Das Lufidruck-Maximum vom November 1889 in Mittel-Europa, nebst 



Bemerkungen iiber die Barometer-Maxima im Allgemeinen. la. 4^. Wien, 1890. 
{Denkschr, math.-naturw. CI. k. Akad. Wissensch., Ivii., 1890, p. 401.) 

II Das Luftdruckmaximum vom November 1889 in Mittel-Europa, nebst 

Bemerkungen iiber die Barometermaxima im Allgemeinen. la. 8^ {Am. k. 
Akad.Wisseiisch.f Wieii, Sitz. math.-natww. CL, 17 Apl. 1890.) 

^— ^— Die Yer&nderlichkeit der Temperatur in Osterreich. la. 8*. {K. Akad. 
Wissensch., Wieiiy Sitz. math.-naturw. Cl., 1890, J)ez., p. 252.) 

and Hellmann, 0. — Tftgliche Periode der Monatsextreme des Baro- 



k 



meterstande8. sm. f>. {Meteor. Zeitschr,, 1891, Jan.,p, 24.) 

Hansa. — Zeitschrift fiir Seewesen. (Redigirt und herausgegeben von W. YOn 
Freeden.) xxvii. Jahrg., 1890. sm. f*. Hamburg, s.a. 

II Harding, C. — The cold period at the beginning of March, 1890. la. 8^ 
{Quart. Journ. E. Meteor. Soc, xvi., 1890, jp. 152.) 

* (Harries, H.)— The progress of weather study, la. 8*». {Nat. Rev,, 1890, 
Sept., p. 26.) 

* Harris, W. S. — Report on the working of Whewell and Osier's anemometers 
at Plymouth, for the years 1841, 1842, 1843. 8®. {Rep. Brit. Assoc, adv, sc, 
1844, p. 241.) 

Havana, Seal Colegio de Belen de la Compania de Jesus.— Obserra- 

clones magneticas y nieteoroldgicain. 1887. f^ Habana, 1889. 

Haviland, A. — Scarborough as a health resort : its physical geography, geology, 
climate, and vital statistics, with health guide map, &c. S°. London, 1883. 

ll Hayden, E. — The law of storms considered with special reference to the North 
Atlantic. Bead before the Nat. Geogr. Soc, Nov. 15, 1889. la. 8^ {Nat, Geogr, 
Mag., Washington, ii., No. 3.) 

II Hazen, H. A. — Anemometer comparisons. %**, {Amer, Met. Joum,^ 1889, 
ilfcA.) 

II -i^— Cloud formation, la. 8**. (Amer, Meteor. Journ., 1889, Sept.) 
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II HftSOn, H. A. — Determination of " prevailing wind direction," la. 8^. {Amer. 
Joum, Se., xxxir., 1887, p. 461.) 

II [Haien], H. A. — Presisnre and temperature in low and high. 8<>. (^Amer. 
Meteor. Jtmm., 1887, Oct.) 

II Hazeili H. A. — storms and a central ascending corrent. 8^ {Amer. Met, 
Joum., 1389, July.) 

II The relation between wind Telocity and pressure, la. 8**. (iimer. 

Joum. Sc, Srd eer., xxxir., 1887, p. 241.) 

[HaseiL], H. A. — ^Tornadoes. S^. (^Amer. Met. Joum., 1887, Aug.) 

* Health Besorto. home and foreign. Where to go for a healthy holiday, 
summer or winter. The holiday number of the London Medical Recorder, June, 
1890. la. 8». London, [1890]. 

Hellmann, 0. — Die ReffenFerh&ltnisse rom 22 bis 24 November 1890 in 
Mittel* und Westdeutschland. la. 4<>. (Berlin, 8.a.) {Centralblatl der Bauverwal' 
tung, 1891.) 

— ^— H5be der Schneedecke am letzten (81) Januar 1891 in Norddeutschland. 
^. Berlin, 1891. (^Zweite Beilage Deutech. Beichs-Anzeiger u. K&nigl. Preua. 
Stoats Anzeiger, 1891, Feb. 9.) 

HelsingforB, Finska YetenslutpB - SodeteteiL. — OfVersigt af Finska 

Vetenskaps-SocietetensForhandlingar. xxxL 1888-89. la. S**. Helsingfors, 1889. 

[HeimosOi F. L.] — Boletin meteorol6gico. Peri($dico qninoenal. Dirigido por 
NoherlefOOm. Ano i. Nos. 5-12. la. 8*^. Madrid, 1890. 

* Higgins, W. M. — The earth, its physical condition and most remarkable 
phenomena. A new edition, sm. 4^ London, 1855. 

* Hildebrandsson, H. H., Koppen, W^ nnd Nemnayer, 0.— Wolken- 

Atlas. la. 40. Hamburg, 1890. 

In French* English and Swedish also. 

* Hinunel und Erde. — Illustrirte naturwissenschaftliche Monatsschrift. Her- 
ausgegeben von der G(68ell8Chaft Urania. Bedacteur: M. W. Meyer, ii. 
Jalug. la. S^. Berlin, 1890. 

Hobart, Soyal Society of Ta8inania.~Fapers and proceedings ... for 

1889. 80. Hobart, 1890. 

* Holman, S. W. — On the effect of temperature on the viscosity of air. Com« 
municated May 13, 1885. la. 8^. {Proc. Amer. acad. arte ec, xxi., p. 1.) 

* II Holyoke, E. A. — A meteorological journal firom the ^ear 1786 to the year 
1829, inclusive, bv £. A. Holyoke. With a prefatory memoir by E. Hale. 4<*. 
IMetn. Amer. Acad. Sc, Boston, 2nd aer., i., 1833, p. 107.] 

II Horn, F., nnd Tillmann, C. — Beobachtungen iiber Gewitter in Bayem, 
WOrttember^ und Baden w&hrend des Jahres 1889. la. 4°. (Beob. meteor. 
Stationen K. Bayem, zi., 1889.) 

* II — ■• Die Gewitter nnd Hagelschlage vom 21 September 1889. la. 4*. 

(^Beob. meteor. Stationen K. Bayem, xi., 1889.) 

* Hornberger. B. — Graphische Darstellungen far den meteorologischen Un- 
terricht. la. t^. Cassel, 1890. 

Ithaca, New York Meteorological Bnrean.— Report. 1889, June— Dec. 

1890, Jan. — Dec. la. 4^ s.LeJi. 

II Jamaica. — Jamaica rainfall for the years 1887, 1888, 1889. f'. Kingston 
1890. {SuppL Jamaica Gazette, xiii., n.«., 1890, Noe. 29-81.) 

No. 122 of Jamaica Weather Report. 

II .— i.^— Meteorological results for the ten years from June 1880 to May 1890, 
inclusive. f>. Kingston, 1890. (^Suppl, Jamaica Gazette, xiii., n.s., 1890, 
No. 32.) 

No. 123 of Jamaica Weather Report. 

II Weather report for the months of Jan. — ^Dec. 1890. sm.fo. Kingston, 

1890-91. {From the Jamaica Gazette.) 

JenldnB, B. G.^The British astronomical weather alnuuiac, 1891. sm. 8*. 
London, [1890]. 
The British weather chart, 1891. oblong la. 8^ London, [1891]. 

* The London weather chart. 1888-1890. oblong la. 8<» and obloog 

18*. 8 sheets. London, s.a. 
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II Juhlilli J. — Sar la templratare nootonie de Tair ^ differentes haotenn. 
Prt§8ent^ i la 8oc. Boy. Sc. d'Upsal le 87 Avr. 1889. 4«. Upsal, 1890. (Ncnm. 
Acta Reg, Sac, Sc, Ser, iii.) 

11 Kammermaim, A.^R^iim^ m^t^rologiqne de Pann^ 1889 poor G«ii^¥e tt 
l^ Graad Saint-Bernard. 8^ Gen^Te, 1890. {Arch, «c. phyt, nat.^ 1890, S0pt.^ 

D Kew Observatory. — ^Report of the Kew Committee for the jear ending 
October 81, 1890. 8^ Xondon, 1890. iProe. R. Soc,, 1890.) 

Kiel, Ministerial-KoinmisBion znr Untersuchniig der Dentechen 

Meere. — Eigebniise der BeobaohtangMtationen an den deutsehen Eiistea thee die 
phyiikaliBchen SigenBchaften der Oetsee mid Xordsee und die FisehereL Jahrg. 
1889. HeftL— xii. Oblong 8«. Berlin, t.a. 

II EloSBOTSky, A. — ^Differentes formes des gr^lons obaenr^s aa sad^ooest de la 
BoBBie. la. 8**. {^Mim, Soc, Nat, NomvtUe BusiiCy Odessa, zt., p, 43.] 

II Knip^ing, E. — Der Wolkenbmoh anf derKil-IIalbinsel, Japan, am 19 Ai^tt 
1889. sm. f>. (Meteor, ZeiUchr., 1890, Aug,, p, 281.) 

II — Ver&nderlichkeit der Tagestemperator in Japan, sm. f*. (Meteor, 
Zeitschr. 1890, Aug,, p. 291.) 

KrasnOy agrarmeteorologiBclieB ObserYatoriiim dee Neutrathaler 

landwirtechaitliclieiL Vereilie8.--Der Laabfrosch. in. Jahrg., I890. Hi, 
Jahfyi^. der popul&ren meteor. Abhandlongen . • • Bedigirt dmrch YtIl GK 
Frieeenhol la. 40. Alt-Krasno, 1890. 

affrarmeteorologiflches ObeenratoriTim zn Alt-Eraeno (Tordem 

ITedandczJ.— Honatsberichte 1890 tlber die regelm&ssigen Beobachtungen. Janw — 
I)es. la. 40. Alt-Krasno, 1890. 

nnrarmeteorologiBclieB Obeervatoriiuii dee Keutrathaler land- 

wirtscliafEllclieil Yereinee. — Wetterkalender fiir Ungam. 1890. Jahrg. ott. 
No9. 1-31. sm. 4°. Sheets. 

Lag08| Colonial Surgeon* — ^Meteorological observations taken at the Colonial 
Hospital, Lagos. 1890, Jan. — Dec. ^. Sneets. (Gov, Gazette, 1890.) 

Lahore, Meteorological Beporter to Gtoyemment. Pmuab.— Summary 

of meteorological conditions prevailing over the Punjab. 1890. Jan. — Dec 4*. 
Sheets. 

( Sanitary Commissioner.) — Beport on the sanitary administration of 

the Punjab for the year 1889. f». Lahore, 1890. 

* Laing. J. — An account of a voyage to Spitsbergen ; containing a full de- 
scriptionof that country, of the Zoology of the North, and of the Shetland Isles; 
irith an account of the whale fishery. With an appendix, containing some important 
observations on the variation of the compass, &c,, by a Gentleman of the Kavy. 8®. 
London, 1815. 

* Lake, W. C. — A contribution to the comparative meteorology of Torquay, 
Teignmouth, and Sidmouth. Bead . . . July, 1884. SequeL Bead . . • 
July, 1885. 2 papers. 8^ ITrans, Devonsh, assoc, adv. sc., xvi.,p. 627, xvii., ji.. 
286.] 

Lamprecht, 0. — ^Wetter, Erdbeben, und Erdenringe. Beitrftge 2tir astrono- 
mischen und physikaliscben Begriinduiig der Wetterkunde. 8**. Zittau, 1890. 

II Lang. C. — Beobachtungen der meteorologischen Stationcn Bayems and dec 
Nachbargebiete am 19 Juni 1889 gelegentlich einer Ballonfahrt. la. 4'^. (Beob, 
meteor. Stationen, K, Bagem^ xi., 1889.) 

II ( ) Bericht liber die Th&tigkeit der kgl. bayerischen meteorologisehen 

Centralstation und der ihr angeschlossenen Stationen im Jahre 1889. la. 4°, (Beobm 
meteor, Stationen K. Bagem, xi., 1889.) 

II Bilhler's Ha^elstatistik und vorl&ufige Mittheilong einer sAkolaveii 

Periode der Hagel- und Bhtz-Gefahr. sm. f*». (Meteor. Zeitschr,, 1891, Jail., p, 6.) 

II -^-^ Die Fortpflanzun^geschwindigkeit der Gewitter in Suddeutschland 
wAhrend des Jahres 1888 und -Zusammenfluisunff der in den letsten elf Jahren 
gewonnenen Ergebnisse. la. 4^, (Beob. meteor. Stationen JT. Bagem, xL, 1889.) • 

Latham, B.— Beport on the sanitation of Bombay, la. 8^ London, 1890. 

Lisbon, Observatorio Do Infante D. Lniz.— Annaes. xxv. 1887. f^. 

Lisboa, 1890. 
■ ' Boletim meteorologico. 1889, Jan. 1 — ^Dee. 81. 1^; Sheets.' 
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Loanda, Obeenratorio Heteorologica— Magnetismo terrestre. l>eeliiia9io. 

1881-88. sm. f>. Lisboa, 18i)0. 

' (Loeftren, A.) — Dados dimatologicoa [da Frovincia de 8. Paulo] dos annos de 
1887 e 1888. 8". S. Paulo, 1889. \BoL Comm, Geogr, e Geol, /., N. 8.) 

* Lombard^ H.-C. — ^Les climats de montagnes consid^r^ au point de Tue 
m^cal. Seconde Edition enti^rement refondue. sm. 8°. G^^ve, 1858. 

London, Army Kedical Department. — Annual abstract of meteorological 
obsenrations taken at Netley and foreign stations in the year 1888. la. 8®. {Army 
Med. Dep, Rep,, 1888, App. in,, p, 396.) 

-^— ^ Board of Trade. — ^Abstracts of the returns made to the Board of 
Trade of shipping casualties . . . from the 1st July 1888 to the SOth Jane 188^ 
• • • with charts and appendices, sm. f*. London, 1890. 

British Association for the Advancement of Science.— Report of 

the fifty-ninth meeting • , . held at Newcastle-upon-Tyne in September 1889 
8^ London, 1890. 

- — — ^ Decimal Association. — ^Decimal coinage, weights and measures, popu- 
larly explained. By Sir G. Molesworth and J. E. DoWBOn. 8«. London,. 
1890. 

Edinburgh^ and DuUin Philosophical Magazine and Journal of 

Science. Fifth series. Vols. xxix.-xxx., 1890. 2 vols. S**. London, s.a. 



General Begister Of&ce. — Annual report of the Registrar-Greneral of 

births, deaths, and mamages in England. 52nd. 1889. la. S**. London, 1890. 

Quarterly returns of marriages, births and deaths registered in 

• • • England, Nos. 165-168, 1890. la. 8^ London, 1890-91. 

Weekly return of births and deaths in London and '• v 
other great towns. Vol. 11., 1890. la. 8^ JiOndon, 1890. 



—^ Meteorological Office.— Daily weather report. 1890, Jan. 1— Dec 81 
8 Tols. la. 4^ s.l.e.a. 

[ ] Instructions for keeping the meteorological log. fo. [London, 

1890.] 

•^— Meteorological observations made at Sanchez (Saman& Bay), 

St Domingo, 1886-1888, by the late W. Seid. la. 4". London, 1890. 

— Meteorological observations at the foreign and colonial stations of 

the Royal Engineers and the Army Medical Department, 1852-1886. la. 4\ 
London, 1890. 

Meteorological observations at stations of the second order for the 

year 1886. la. 4^ London, 1890. 

— — ^— The monthly weather report of the Meteorological Office for the^ 
year 1887. la. 4"*. London, 1891. 

Keport of the Meteorolc^cal Council to the Royal Society, for the 

year ending 81st of March 1890. la. 8<>. London, 1890. 

The weekly weather report of the Meteorological Office for the 

year 1890 (vol. vii., third series), containing synoptic charts, and descriptive sum- 
maries of the weather for each day ; also tabular summaries of temperature, rainfall, 
and bright sunshine, for each week. With monthly supplements and four appendices, 
la. 4^ London, 1891. 

Boyal Astronomical Society.— Memoirs. Vol. xlix., Part ii., 1887- 

89. 4^ London, 1890. 

Royal Botanic Society.— Qnarterly record. Vols. i.-iiL, 1880-88. 



3 vols. 8^ London, 1888-1889. 

■ 

Royal Geographical Sociely.— Proceedings ... and monthly 

reoord of geography. New monthly senes. Vol. xii., 1890. la. 8®. London, 
1890. 

Royal Meteorological Society.— Catalogue of the library , , . 

compiled by J. S. Harding, Jr. Complete to September 1st, 1890. la. S<*. 
London, 1891. 

-^— The meteorological record. Monthly results of observations made 

at the stations of the R. Meteor. Soc., with remarks on the weather for the year 1889. 
By W. Marriott. Vol. ix. hi. 8». London, 1890. 

Contains also '* Meteorology of England during the quarters 
ending March to December 1889." By J. Qlaisher. 
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London. Royal Meteorological Society.--Qnarterij Jonnai. Vol. xti., 

1890. Im. 8«. £ondon, 1890. 

Royal Society.— Proceedingi. Voli.zlvii.-xlTiii^ 1889-90. StoIb. 8*. 

LondoD, 1889-90. 

£k)Ciety of Arts.— Journal. Vol. zzxTiii. From Nofember 1889 to 

NoYember 1890. la. 8*. London, 1890. 

Royal United Service InatitatioiL— JoarmJ. Vol. xxxIt. 8». 

London, 1890-91. 

Lorenz-Libnmau, J. Ritter y. — Betultate fbrttlich-meteorolo^ischer 
Beobochtongen insbesondere in den Jahren 1885-1887. Dnter mitarbeit dee 
K. K. Forst-Afsistenten F. Eckert L TheiL la. S*". Wien, 1890. {MitiheiU 

forstl. Versuchtw. OUerr., Heft xii.) 

* II McAdie, A., and XcRae, A. L. — Atmospheric electricity. Commonicated 
May 13, 1885. la. 8«. {Proc, Amer. Acad, Sc, xx., p. 448.) 

McLandBborongh, X, and Preston, A. K— Meteorology of Bradford for 1890. 
f . Sheet. 

(McPherSOn, J.)— Dew. S". (^Longman's Mag., 1890, Oct., p. 667.) 

Hadrid| Obaervatorio. — Observaciones meteoroldgicas efectuadas en el Obser- 
Tatorio de Madrid durante los anot 1888 y 1889. 8<>. Madrid, 1890. 

— Resumen de las observaciones meteorol6gicai efectuadas en la 

Feniniula y algunas de sus islas adyaoentes durante el a&o de 1886. 8<*. Madrid, 
1890. 

Maffdebnrg. — Jahrbuch der meteorologischen Beobachtungen der WettefwaMe* 
der- Mafi^burgiBchen Zeitung. Herausgegeben von A. W. OrUtzmaclier. 
Jahrg. viii., 1889. la. 4^ Magdeburg, 1890. 

Manchester Literary and Philosophical Society.— ^remoirs and Proceed- 
ings. 4th series, vol. iii. 8<^. Manchester, 1890. 

ICanchester, Sheffield, and Lincolnshire Railway.— Monthly statement 

of rain fallen in the year ending 31st December, 1890. la. 4^. Sheet. 




Manila^hservatorio MeteorologiCO. — Obttrvaciones magn^cas verificadas 
por el P. jCartin Joan en i& Faragua, Jolo y Miniianao. Ano 1888. sm. f>. 
Manila, 1890. 

* Marchi, L. De. — Climatologia. sm. 8<». Milano, 1890. 

ICarseilles, Commission de M^tiorologie dn D^partementdes Bonches- 

dn*Rhone. — Bulletin annuel. Annee 1889. 8°** ann^. 4^ Marseille, 1890. 

Hanritins, Royal Alfred Observatory.— Annual report of the Director. 

. . . for the year 1888. f*. s.I.e.a. 

II '—^ .^^_ Results of meteorological observations taken during the year 
1889 at the Royal Alfred Observatory, Mauritius, sm. f*. (^Mauritiut Blue Book, 
1889.) 

Melbonme Observatory. — Monthly record of results of observations in meteoro- 
logy, terrestrial magnetism, &c., &c., . 1889, Jan. — Dec. la. 8«. 
Melbourne, s.a. 

Report of the Board of Visitors to the observatory ; together with 

the annual report of the Government Astronomer. 25th. sm. f*. Melbourne, 
1890. 

II Merrifieldy J.— Meteorological summary [for Plymouth] for the year 1890. 
oblong la. 8<>. Sheet. ( Western Daily Mercury, 1891, Jan. 5.) 

Meteorologische ZeitSChrift— Uerausgej^eben im Auftrage der Ooster- 

reichischen Gesellschaft fiir Meteorologie nnd der Dentschen meteoro- 
logischen Gtesellschaft VII. Jahi^. (xxv. Hd. d. Zeitschr. oesterr. Gesellsch. 
Meteor.), 1890. la. 8^ Wien, s.a. 

Mexico, Obseryatorio Heteorol6gico - Kagnitico Central — Boletin 

mensual. Tomo II., 1889. la. 4^ Mexico, 1889. 

' Tablas psycrometricas calculadas para la altura de Mexico. Tablaa 

abreriadas generales compiladas por J. Zendejas. la. 8<>. Mexico, 1889. 

Sociedad Cientifica "Antonio Alzate."— Memorias. Tom. i.-iiL, 

1887-90. 3 vols. 8^ Mexico, 1886-89. 
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* Keyer. H. — Anleitunff zar Bearbeitung meteorologischer Beobachtange 
die Klimatologie. 8». Beriin, 1891. 

* II Hlgll^ll, J.^On the theory of free stream lines, la. 4<>. London, 1890. 
{Pktl. Tran$,, clxxxi., 1890, A., p. 389.) 

Kilan, R. Osseryatorio Astronomico di Brera in Hilanc^Osservaziom 

meteorologricbe eseguite nell' anno 1889 col riassunto composto sulle medesime da 
E. PinL sm. f>. s.l.e.a. 

B. OBseryatorio iMtronomico di Brera.— PubbUcazioni. 

No. xxxvi. See Bajna^lL e Porro, P. 

No. xxxrii. See Piiii, E. 

Monaco. Prince Albert de. — Experiences de flottage sur les courants snper- 
ficieU de ratlantiquc nord. Congr^s Intemat. des Sc. G^gr. en 1889. la. 8<'. 
Paris, 1890. 

II MonreauXy T. — R^am6 des observations m^tSorolo^ques faites par. M. 
Herr^ Mangon k Brecourt (Manche), de 1868 k 1889. la. 4", Paris, 1891. {Ann, 
Bureau centr, metior. Fr,, 1889, i.) 

Contains also as an appendix — ** Note sur la yitesse dn vent k Paris, 

de 1861 a 1866.*' 

Mnnich, E. [!>.] meteorologische Centralstation.— Bcobacbtungen der 

meteorologischen Stationen im Kdmgreich Bajem . . . xi. Jabrg., 1889. sm. f<». 
Miinchen, 1890. 

Uebersicht fiber die WittemngSTerb&ltnisse im Konigreiche 

Bayem. 1890, Jan.— Dec. la. f?. Sheets. (^Separat-Abdruck aus der ** Augsburger- 
Abendzeitung.**) 

Wetterkarte nnd Wetterbericht. 1890, Jan. I— Dee. 31. oblong 

fo. Sheets. 

* Murphy. P. — Rudiments of the primary forces of gravity, magnetism, and 
electricity in their agency on the heavenly bodies, la. 8<*. London, 1830. 

* Murray, J. — Manuel de T^IectricitS atmosph^rique, comprenant les instruc- 
tions n^essau^s pour 6tablir les paratonnerres et les paragrSle«, par John Murray, 
traduit de Tanglais, et augment^ de notes tir^ de meilleurs auteurs par 
A. Biflkult IS**. Paris, 1831. 

Mttttrichy A. — Ueber den Einfluiis des Waldes auf die periodischen Ver&nderun- 
gen der Lufttemperatur. la. 8^. {^Zeitschr. Forst' und Jagdwesen, Berlin, 1890, 
Juli.) 

Natal BEarbOUr Board. — Chairman*s Minute and Departmental reports for the 
year 1890. sm. f>. Durban, 1891. 

* Nature. — A weekly illustrated journal of science. Vols, xli.-xlii. 1889-90. 
2 vols. la. S**. London and New York, 1890. 

* Nature, La. — Revue des sciences et de leurs applications aux arts et k 
rindustrie. Journal hebdomadaire illustr^. xviii* ann^e, 1890. I'^et 2*Semestres. 
2 vols. sm. f^, Paris, s.a. 

* Nautical Maj^azine for 1890. New series. A journal of papers on subjects 
connected with mantime affairs. Vol. lix. 8^. London, s.a. 

New York, American Oeog;raphical Society.-— Journal. VoLxxii., i890. 

la. 8<*. New fork, s.a. 

New York Meteorological Observatory.— Report. 1889. 4'>. New York. 

1889. 

Nice, Sociiti de MMecine et de Qimatologie de Nice.— Nice-Mldical. 14« 

Ann^e, 1889-90, Nos. 1-lS. la. 8». Nice, 1889-90. 

Nipher, P. E.— The Sute Weather Service. Delivered by request of the State 
Board of Agric. . . Jan. 15. 1891. 8^ 8.l.e.a. 

OviedOy Estacidn Meteorol6gica. — Restimenes generales de las observaciones 
realixadas desde el ano de 1851 hasta 1890 inclusive por ])• Luis 0. Frades. la* 
8». Oviedo, 1891. 

Oxford. Badcliffe ObBervatory.— Results of meteorological observations made 
at the Kaaclifie Observatory, Oxford, in the year 1886, under the superintendence 
of £. J. Stone. Vol. xliv. la. 8o. Oxford, 1890. 

Paris. — Coroptes rendus des seances de la premiere conference g^n^rale des 
poids et mesuresy reunie k Paris en 1889. la. 4^ Paris, 1890. 



88 Report of the Meteorological Council. 

Paris. Acadimie d68 Scisnces. — Comptes-Rendns hebdomadaires des stekoes. 
.« . • Tomes cz.-cxi., 1890. 2 toIs. 4^ Paris, 1890. 



Bureau Central lUtterologiqiie de France.— Annaks 



• • 



publi^es par E. Mascart. Annee 1888, i.-iii. 3 vols. la. 4*^. Paris, 1690. 

— -— Bulletin international. xxxIt*. Ann^ 1890. Jan. 1 — ^Dec. 81. 

4«. 

Ck)miti International des Poids et Meenres.— Proc^s-Terbanxdea^ 

stances de 1889. 8^ Paris, 1890. 

-^— Treizi^me rapport aux Gonremenients Signataires de la Convention 

du M^tre sur rexercice de 1889. sm. fo. Paris, 1890. 



Comity M6t6orologiqae IntemationaL— Projet de tables Inter- 
nationales publiees conform^mont a une decision do Congr^s de Borne. Tables 
m6t^orologiques. Tables de conversion de mesures. la. 4^ Paris, 1887. 

Ministdre de la Marine et des Colonies.— Bevne maritioie ct 

coloniale. Tomes civ.-cviii. 5 vols. la. 8<». Paris, 1890-91. 

Observatoire tfnnicipal de Hontsooris.— Annnaire • • . pour 

Tan 1890. 18^ Paris, s.a. 



Service Hydrographique de la Marine.— Annaiet bjdrographiqaes. 

2< ser.. Tome xi., 1889. la. 8<*. Paris, 1889. 

— Service Hvdrom^triqne dn Bassin de la Seine.— Observations anr 

leg COOTS d'eau et la pluie centralis^es pendant I'ann^e 1889 .. • • 7 plates, f*. 
Versailles, sji. 

B^um^ des observations centralist . . . pendant I'ann^e- 



1889 • • • la. 8o. Versailles, 1890. (^Atm, aoc, mUior, Fr,, xzxiz., 1891, 
janr.) 

Sociit^ , Mit6orolOgiqne de France.— Annoaire. Tome zxxvii.^ 




1889. la. 8^ Paris, s.a. 

Peelc, C. E. — Meteorological observations for tbe years 1884 and 1889. Bousdon 
Observatory, Devon. Vols. i. and vi. 2 vols. 4^. London, 1885, 1890. 

Peldng, Inspectorate General of Customs.— I^ist of tbe Cbinese light- 
bouses, lignt-vessels, buoys, and beacons for 1891. 19tb issue. 4^. Shanghai, 
1891. 

— Medical reports, for the half-years ended 81 st March and 80th 

September 1888. 85th'and d6th issues. 2 vols. 4<». Shanghai, 1890. 

(Perpignan, Commission M^t^orologiqne Dipartementale des 

Pvr^nees-Orientales.)— ^Bulletin met^orologique annuel • . . par le Dr.. 
Pines. 1889. 40. Perpignan, 1890. 

Pesthj Eonigl. Ung. Central-Anstalt fdr Meteorologie nnd £rd- 

magnetismns. — JahrbOcher. xvii. Bd., 1887. la. 4®. Budapest, 1889. 

In the Hungarian language also. 

Petermann's (Dr. A.) Mitteilnngen aus Justus Perthes* geographischer 
Anstalt. Heransgegeben von A. Supan. 36 Bd., 1890. 4*. Gotha, S4i. 

— ^— - aus Justus Perthes* geographischer Anstalt. Heransgegeben von A* 
Snpan. Erganzungsband xxi., 1889-90. 4°. Gotha, 1890. 

Philadelphia, American Philosophical Society. — Proceedings of the 

American rhilosophical Society held at Thiladelphia for promoting useful know- 
ledge. Vol. xxviii. 1890. la. 8^ Philadelphia, 1890. 

Franklin Institute.— The journal of the Franklin Institute, devoted 

to science and the mechanic arts. Third series, vols, xcix.-c. 2 vols. 8*. Phila- 
delphia, 1890. 

♦ — ^— Index to the journal of the Franklin Institute (including the 

Franklin Journal) for the one hundred and tw<^y volomes from 1826 to 1885. 
Arranged according to subjects and authors, la. 8^ Philadelphia, 1890. 

Pini, E. — Andamento annuale e diumo dclle precipitazioni nel clima di Milano. 
Pubbl. k. Osserv. di Brera in Milano, N. xxxvii. sm. f^ Milano, 1890. 

n Plantamour, £. — B6sum6 m^t^orologiqne pour Geneve et le Grand St. 
Bernard. 1848-1851,1866-1869,1871. 9 vols. 8". Geneve, 1849-52, 1867-72, 
(Bi5/. Univ. Geneve, 1849-52; Arch. Sc. Bihl. Univ., 1867-72.) 
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Flatier, S. P. — Sulla straordioaria qaantit^ di nere negli annl 1836 e 1868. 8<> 
Udine, 1890. 

Pola, hydrographiBches Amt der 11 Ic Eriagsmarine.— MeteoroiogiMh& 

Qnd magnetbche Beobachtnngen. 1 890» Jan. — ^Deo., and Results. Oblong la. 8^ 



K. EL hydrographiflclies Ami. — ^Mittheilungen aus dem Gebiete des^ 

Seewesens. Jahrg. 1890. xviii. Band. la. 8^ Fola» 1890. 

Contains also some unnumbered pages of meteorological 
observations recorded at Fola during 1889-90. 

PompeL — ^ armonie della leligione e della ciyiltlk nella Nuova Pompei. Pro- 
gramma delie Feste di Maggio 1890. la. S^. Valle di Pompei, 1890. 

Contains ProCTamme for the Inauguration of the ** Osservatorio 
Meteorico-Geodinamico Yulcanologico." 

Porto Rico, Jefatura de Obras PtLblicas de la Isla de Puerto Rico.— 

Resumen de las observaciones meteoroldgicas verificadae. 1890. Jan. — ^Dec. 8<^. 
Sheets. 

Prasnie, Koniglicli Bdhmische GeseUschaft der WissenBchaftexL— 

Abhandlnngen der mathematisch^naturwissenschaftliehen Classe . . . vom 
Jahre 1889-1890. vii. Folge, 3 Bd. 4°. Prag, 1890. 

In the Hungarian language also. 

Contains : — " Resultate d. ombrometrischen Beob. in Bdhm. 1888." 

See also Prague, Techn. Bureau d. Laadescult f. d. Eonigr. Bdhm. 

' E. E. Stemwarte. — Magnetische und meteorologische Beobaohtungen' 
. . . 1889. 50 Jahrg. la. 4«. Frag, 1890. 

TechniBclies Bureau des Laodesculturrathes fflbr das Eonigreicli 

Bohmen. — Ergebnisse der ombrometrinchen Beobachtnngen in BOhmen far das 
Jahr. 1889. 4°. Frag, 1890. 

in the Hungarian language also. 

See also Prague, k. bohm. GtosellsclL der WiBsenscL 

— — — Ergebnisse der Wasserstandsbeobacbtungen an den Flflsten 

Bohmens far das Jahr. 1889. 4o. Frag, 1890. 

In the Hungarian language also. 

Prestoe, H. — Annual rainfall, 1862-1678. St Ann's Obserratorjr, County of 
St. George, Trinidad, sm. f». Sheet. 

Prince, C. L. — The summary of a meteorological journal kept by C. L. Prince at 
his observatory, Crowborough, Sussex. 1 890. sm. f*. 8.1.e.a. 

Prior, R. C. A. — Coldest days of the last fifty winters. 8**, (^Quart. Record 
R, Bot. Soc., iv., 1890, p. 122.) 

Puebia de ZaragOZa. — Boletin de Estadistica del Estado de Puebla. Seccion de 
Meteorologia. Tomo I. Nos. 1-47. 1887-88. f». 

Puebla, Observatorio Meteorol6gico del Colegio del Estado de Puebla. 

— Resumen correspondiente a cada dia. 1890, Jan. — -Dec. sm. f°. 

II Ragona, D. — ^Eliofotometro del Reale Osservatorio di Modena. sm. f>. 
Torino, 1890. (Boll. Mens. Soc. Meteor. Ital., Ser, ii., ix., 1889, No, 11.) 

-^— Influenza delle condizioni atmosferiche sull' influenza. sm. f'. 



Roma, 1890. {Ann. Uff. Centr. Meteor, e Geodinam, x., 1888, Parte i.) 

Relazioni tra i principal! element! meteorologici. sm. f*. Torino,. 



1890. {Boll. Mens. Soc. Meteor. Ital., Ser. ii., ix., 1889, No. 12.) 

II Riyista meteorica della Froyincia di Modena per I'anno 1889, con tre 

appendici. 1. Sui temporaH di Luglio 1889. — 2. Sulle grandi pioggie di Ottobre 
1889. — 3. AppuPti sulla climatologia della Provincia di Modena. sm. f'. Modena,. 
1890. {Mem, B. Accad. Sc. Lett, ed Artt Modena^ Ser. ii., yilL, Sez. di Sc, 
p. 41.) 

Sui massimi e minimi barometrici nei mesi invernali. sm. f>. Torino^ 



1890. {Boll. Mens. Soc. Meteor, Ital., Ser. ii., x., 1890^ No. 5.) 

Rajua, M., e Porro, F.-^Beterminazione della differenza di longitudine tra gli 
osservatorii astronomic! di Milano e di Torino mediante osservazioni fatte nel 1885. 
Pubbl. R. Osserv. Brera in Milano, No. xxxvi. em. f*. Milano, 1890. 

* Raymoud^ G. — ^Les grands centres d'action de I'atmoeph^re. Lenr influence 
sur le temps a'apr^ les recherches de M. Leon Teisserenc de Bort. sm. 8*^^. 
Paris, 1890. 



90 RepoH of the Meteorological Council. 

* Bedway, J. W. — Ciimate and the Gulf Stream, la. 8®. ( The Forum, x,, 
1890, Oct.,p. 237.) 

RichardsOXL, J. — Daily tables (with averages) of the temperatare and rainfall 
[at Faravohitra, Antananarivo), 1888, 1889. 2 parts. 8<'. {Antcnanarivo Anti, 
and Madagascar Mag., iii., 1888, p. 520; ir., 1889, jp. 126.) 

With MS. obsenrations for 1887. 

II Biggenbach, A«— Witterangs-t^bersicht der Jahre 1888 und 1889, sowie 
neue Normal-Mittel fiir NiederscUag nnd Temperatur, nebst einem Anbang iiber 
Registrirbeobachtongen von Regen and Loftdruck. 8^ Basel, 1890. {Verhandl. 
Naturf, GeselUch, Basel, ix., Heft 1.) 

Biggenbach-Burckliaxdt. K» — Hdhenmessung von Gewitter-Cumalns-Wolken. 
sm. ^. {Meteor. Zeitschr. 1891 ; Man, p. 96.) 

[ ] Der Winter 1890-91. Newspaper catting. (^Beilage su Nr. 75 der 

Alig. Schweizer Zeitung, Basel, 1 April 1891.) 

Bijckeyorseli — vaiL — An attempt to compare the instruments for absolote 
magnetic measurements at different observatories, la. 4**. Amsterdam, 1890. 

Rio de Janeiro, Imperial Observatorio.— -Annaes . . . pabiicados por 

L. Crols. Tomo iv. Partes i.-ii. 2 vols. sm. f*. Rio de Janeiro, 1889. 

In the French language also. 

— Annnario, 1888-89. Annos iv.-v. 2 vols. sm. 8®. Rio de 

Janeiro, 1888-89. 

For continuation see Obserratorio Afltronoiiiico. 

* Obseryatorio AstronomiCO. — Annoario. 1890. Anno vi. sm. 8*. 

Rio de Janeiro, 1890. 

For previous years see Imperial Observatorio. 
Observatorio Meteorologico da Reparticao dos Telegraphos do 



BrasiL — Boletins mensaes. Vol. iii. 1888. 8*. Rio de Janeiro, s.a. 

Biposto, Osservatorio Meteorologico del B. Istitato Nautico.— BoUettino 

ensue. Anno zvi., 1890. Fasc. 1-12. sm. f>. Riposto, 1890. 



mensi] 



Borne, Ufflcio Centrale Meteorologico e Oeodinamico Italiano.— Hoi- 

lettiuo meteorico. Anno xii., 1890, Jan. 1— Dec. 31. la. 4^ Sheets. 

Rivista Meteorico-Agraria. Anno xi., 1890, N. 1-36. la. 8*. 




{Roma, 1890-91.) 

Boosenburg, L. — Cyclonen en de manoevres die er betrekking op bebben. la. 8°. 
Den Helder, s.a. {Verslagen der Marine- Vereeniging, Jahrg. 1890-91, No. 4, 
p. 109.) 

Bugby School Natural History Society.— Report ... for the year 

1890. 8*. Rugby, 1891. 

*j| BUBSell, F. — Results of meteorological observations made at Akassa, Niger 
Territory, February 1887 to October 1888. la. 8°. {Quart. Journ. Roj. Meteor. 
5oc., XV., 1889, p. 199.) 

II Bykatscbew, — . — Resultate der magnetischen Beobachtungen am Kon- 
stantinow'fichen Mcss-Institut in Moskau in den Jahren 1879-1888. sm. f^. St. 
Petersburg, 1890. {Repert. Meteor., xiv.. No. 1.) 

St Petersburg, Kaiserliche Akademie der WissenschafteiL—Reper- 

torium fiir Meteorologie. . . . Redigirt von H. Wild. Bd. xiii. sm. K 
St. Petersburg, 1890. 

Observatoire Fbysiqiie M6tiorologiqiie.~Builetin met^oroiogique. 

1890, Jan. 1— Dec. 31. f». Sheets 

In the Russian language alto. 

Fb sikalisches Central-ObseryatoriTun.— Annalen . . . heraus- 

gegeben von . Wild. Jahrg. 1889. Theil i. undii. 2 vols. tm. f*. St. Peters- 
burg, 1890. 

Scientific Department of the Naval Technical Committee. 

Naval Repertory. 1890, Nos. 1-12. Vols, ccxxxv.-ccxl. 6 vols. la. 8*. St. 
Petersburg, 1890. 

In the Russian language. 
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San Fernando, Institato y Observatorio do Marina.— Anales . 

Pablicados . . . por el Director Don C« P^jason. Seccion2*. Obseryaciones 
meteoroldgicas. 1889. t*. San Fernando, 1890. 

— •»— » Catalogo de la Biblioteca . • . en 31 de Dioiembre de 1888. 
la. 8<*. San Fernando, 1889. 

Santiago. Obsorratorio Astronomico. — Obseryaciones meteoroldjicas. 1885'- 
1887. lal*'. Santiago de Chile, 1 888. 



Schlagintweiti H. do. — Numerical elements of Indian meteorology. First 
series. — ^Temperatures of the atmosphere, and isothermal lines of India, la. 4^*, 
(PAiV. Tran$., 1868, p. 525.) 

* — — H.y A., and B. do. — General hypsometrical tableau of India and 
Hifh-Asia. Fart of Vol. ii. of results of a scientific mission to India and High- 
Asia, la. 4^ Leipzig, 1861. 

II Schonrock. A. — Specielle Untersuchung der Gewitter in Russland im Jahre 
1888. la. 4\ (St. Petersburg), 1890. {Bepert. Meteor., xiii.. No. 11.) 

II CkhOOnrock. A. — Untersuchung der Hochwasser in St. Petersburg, 1878-90. 
Der Akad. yorgelegt am 4 Dec. 1890. la. 4<>. St. Petersburg, 1891. {Bepert, 
Meteor,, xiy.. No, 7.) 

tl SchiLck, A. — Das Blatt der Kompassrose. 8**. (Jdhresh. gcogr, Cteselhch,, 
MUnchen, 1890, Heft 18, p. 20.) 

II Neuere Kompassrosen, ihre Entwicklung, Grundz^c und Priifung fur 

den G^brauchswerth auf See. 2 papers, la. 8^ {Zeit3chr,fir Instrument., Berlin, 
1890, Juni, p. 210 ; Juli, p. 256.) 

(Scott, B. H.) — Thunderstorms. S°, (^LongnuuCs Mag,, 1890, June, p, 192.) 
The yariability of the temperature of the British Isles, 1869-1883, 



indnsiye. 8°. (JProc, B, Soc,, xlyii., 1690.) 

Seeland, F. — Magnetische und meteorologische Beobachtnngen zu Elagenfurt. 
Dec. 1889~Noy. 1890 and jrear. 8o. s.le-a. 



II Seemann. C. H. — Wetterlexikon, ein Begister zu den europ&ischen Wetter- 
karten yon 1876-1885. 4^ Hamburg, 1890. {Arch, Deutuch, Seewavte, xiii., 
1890, No, 4.) 

Shortty J. — ^Tasmania. Riuufall 1889. Map. f*. Hobart, s.a. 

Singapore, Principal Civil Medical Officer. Straits Settlements.— 

Annual meteorological report. Straits Settlements, for tne jear 1889. sm. f. s.Le.a. 

ll Singer* EL — Die Schneedecke in Bajem im Winter 1888-89, mit einem 
Anhaog. Uebersicht iiber Dauer und Hohe der Schneedecke im Winter 1887-88. 
la. 4". (^Beob, meteor, Stat, K, Bayem, xi., 1889.) 

Wolkennamen und Wolkenphotographie. 4<*. Sheet. Milnchen, 1891. 

SmithellSy [A. J — Ozone. Lecture deliyered at the Yorkshire College, Leeds. 
Newspaper cutting. (^Weekly Suppi. to Leeds Mercury, 1891, Feb, 14.) 



(Snellen, M.)— Buys Ballot. 8®. {Nederl, Meteor, Jaarb,, 1889.) 

II Spoerer, 0. — Ueber die Feriodicitat der Sonnenflecken seit dem Jahre 1618, 
vornehmlich in Bezug auf die heliographische Breite derselben, und Nachweis einer 
erheblichen St6rung dieser Periodicit&t w&hrend eines langen Zeitraumes. la. 4<*. 
Halle, 1889. {Nova Acta k, leop.-caroL deutsch, Akad, Naturf,, liii., Nr, 2.) 

!l Sprung) A. — Bericht ilber yergleichende Beobachtungen an yerschiedenen 
Thermometer- Aufstellungen zu. Gr. Lichterfelde bei Berlin, sm. f^*. Berlin, 1890. 
{Abhandl, K. Preuss, Meteor, Inst., Bd, i.. No, *2,p, 35.) 

II Ueber die Theorien des allgemeinen Windsy stems der Erde, mit 

besonderer Rucksicht auf den Antipassat. sm. i^ {Meteor, Zeitschr., 1890, Mai, 
p, 161.) 



und Fuess, B. — Neue Reiristrirapparate fur Regenfiill und Wind, mit 

elektrischer Uebertragung. la. 8®. {Zeitschr, Instrument,, Berlin, ix. JaJwg,, 
1889, p. 90.) 

II Sresnewsldj, B. — Ober Schneeyerwehungen auf den Eisenbahnen in Buss- 
land. Der Akad. vorgelegt am 5 Dec. 1889. sm. f". (St. Petersburg), 1890. 
{Bepert, Meteor,, xiii.. No, 6.) 

Stanley, W. F. — Snnreying and leyelling instmments . . . ; with other 
apparatus and appliances umm! by Ciyil Engineers and Suryeyors. fim. f*. London, 
1890. 
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(Stellillgy E.)— 'Bemerksngen tvt den meteorologisclien Beobaditimgeii des 
Observatonnms in Irkutsk fOr das Jahr 1888. la. 4*^. lAnnal, phys. Central- 
Obs, St, Peterab,, 1888, Theil i.] 

II ■ Magnetische Beobachtangen im Lena-Gebiet im Sommer 1888 and 

Bemerkungen fiber die siiculare ADdemng der erdmagiietischen Elemeute daselbst. 
la. 4». (St. Fetenbnrg), 1889. {Bepert, Meteor., xiu., No. 4.) 

Stockholm, EongL Syenska Vetenskaps-Akademie. — Meteorologiska 

iakttagelser i Sverige utgifna af kongl. Svenska vetenskap^-Akademien, aost&lda 
och utarbetade nnder inseende af meteorologiska Central-Anstalten. Bd. xxrii. 
2dra Serien, Bd. 13. 1885. la. 4**. Stockholm, 1890. 

In the French language also. 

Xeteorologiflka Central-Anstalt. — M&nadtdfveivigt af v&derleken i 

Sverige till landtbrukets tjenst utgifven under meteorologiska Central-Anstaltens 

inseende af Dr. H«E.Haniberg. Arg&ngx. 1890. f>. Stockholm, 1890. 

Straits Settlements. — Annual report on the State of Negri Sembilan Ur the 
year 1889 by ]L Lister. ^. Singapore, 1890. 

Annual report on the State of Perak for the year 1889. By 

F. A. Swettenkam. sm. f>. Taiping, 1890. 

Annual report of the State of Selangor for the year 1889. By 

W. £• MazwelL sm. £<>. Singapore, 1890. 

—^ Annual report on the State of Sungei Ujong and Jelebu for the 

year 1889 by W. B. H. Carew. ^. Singapore, 1890. 

Storge, B. F.— Thirty years' weather at Bristol, from 1860 to 1889. Printed 
for private circulation, sm. 8®. Bristol, 1890. 




Stuttgart, EonigL statistisches Landesamt. — Mitteilungen. 1890. 

Nos. 1-12. la. 8o. Stultgart, 1890. 

Contains " Witterungslibersicht • • . naoh den Beobachtnngen 
der wtlrttembergischen meteorologiachec Stationen." 

-^^— XeteorolOffiscke CentralstatioiL — Deutsches meteorologisehet Jahr- 
buch. Jahrff. 1889. Meteorologische Beobachtungen in Wiirttemberg. Mitteilon- 
gen der nut dem k5nigl. statiKt. Landesamt yerbundenen meteorologiachen 
Centralstation. Bearbeitet von Pr. y. Zech and L. Kejer. la- 4°. Stuttgart, 
1890. 

'*' Sugny, J. de. — Elements de m^t^rologie nautique. 8°. Paris et "Staicj, 
1890. 

Sundell, A. F.— Asky&dren i Finland 1889. 8». Helsingfors, 1890. 

SHring, B. J. — Die vertikale Temperaturabnahme in Oebirgsgegenden in ihrer 
Abhangigkeit von der Bew51kung. Inaugural-Dissertation . . . der Friederich- 
Wilhelms-Univenit&t zu Berlin • • • am 25 April 1890. 8<>. Leipzig- 
Beudnitz, 1890. 

[Sydney Observatory.] — Besults of meteorological obsenratlons made in New 
South Wales during 1888, under the direction of H. C. BllSSelL la* 8^ Sydney, 
1890. 

[ ] Results of rain, river, and evaporation observations made in 

Kew South Wales, during 1889 ; by H. C. BusselL la. 8^. Sydney, 1890. 

Boyal Societjr of New South Wales.— Journal and Proceedings. 

1889. Vol. jotiii. 8". Sydney, s.a. 

Symons, Q. J. — British rainfall 1889. On the distribution of rain over the 
British Isles, during the year 1889 . . • 8^ London, 1890. 

Symons's Monthly Meteorological Magazine.— Vol. zxv., 1890. 8^ 

London, 1891. 

Syracuse, Osservatorio Gentrale di Siraciisa.*-O80eryazioni meteorologSohe 

fatte neir osservatorio centrale di Siracusa e nelle stazioni della rete meteorico- 
agraria della provincia. Anno xiv., 1890, Jan. — Dec. 8^ Siracusa, 1890. 

Tables metterologiqnes intemationales, pnblito conform6ment k 4me 

d^ision du Congr^s tenu a Rome en 1879. la. 4°. Paris, 1890. 

In English and German languages also. 

I Tacchini, P. — Sopra un tromometro a registrazione fotografica. la. 8** 
(Rend, R. Accad, Lincei, serie 4% vi., 1890, p. 432.) 
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TaooliayairObservatono Afltronimko NaGio3iaL---Anuario. i89i. For- 

mado bf^o la direcci^ii delJbgeniero A. AjUguiUBLO, ASo xi. sm. 8^ MSidco^ 
1890. 

, Tananarive, Observatoire Soyal de ]Cadaffa8car.-~B^um6 des obseira- 

tions m^t^orologiques faites k Tanaiuuiye par IL CoIin, 1889. 8**. Tananariv^y 
1890. 

Tebbntt, X— Beport of Mr. Tebbutfi obserratory, the Peninaiila, Windsor, New 
South Wales. 1889. 8°. Sydney, 1890. 

* Terby. F.— Sur Pexisteaee et sur la caose d*ane p^odicit^ mensuelle des 
aurores bor&Ies. 8^. [BuU. acad. Sc, Belgique, S*"* sSr., yi., 1888, p. S5.] 

(Thomson, A. S.)~Obflervations on the climate of the North Island of New 
Zealand, sm. f>. Auckland, 1853. 

Tiflis. PbysikaliBCbeS Observatorium. — Macnetische Beobachtongen 
. . • tm JaLre 1888^1889, heiausgegeben yon J. jtielberi:. !&• 8^ Tiflis^ 
1890. 

In the Rnstian language also. 

Meteorologische Beobachtungen . • • • im Jahre 1889, 

heransgegeben yon J. MielbBTg. la. 8^ Tiflis, 1890. 

In the Russian language also. 

Todd, C. — Weather forecasts. Newspaper cutting, (^Adelaide Advertiser, 1891, 
Jan, 28.) 

Tokio, Meteorological Central Observatory.— Annual meteorological report 

1888, PartL la. 8^ s.Le4U 

In the Japanese language also. 

' ' Cautionary signals. Notice. f°. Dated, January, 1890. 

— ^-— Naval Observatory. — ^Monthly report of the meteorological and mag^ 
netical obseryations. 1888 Jan. — Mch. la. f°. Sheets. 

Discontinued after this date. 

Tonga. — Statistics of the Tonga Islands for the year ended 81st December, 1889, 
sm. f*". Snya, 1890. 

Contains meteorologrical obseryations for 1889. 

Toronto, Magnetical Observatory. — General meteorological register for the 
year 1889. 8°. 8.1.e.a. 

Meteorological Service, Bominion of Canada.— Monthly weather 

reyiew. 1890, Jan. — Dec. la. 4*'. 8.1.e.a. 

^ Toynbee, H. — ^Weather forecasting for the British Islands by means of a 
barometer, the direction and force of wind, and cirrus clouds, sm. 8*^. London, 
1890. 

II Trabert, W. — Tftglioher Gang yon Luftdmck und Lnfttemperatur an efnigen 
Stationen der deutsehen Schutzgebiete im ilqnatorischen Afrika and in Neu Guinea, 
la. 8°. {Mitikeil. aus den Deutsche Schutzgebieten, iii., p, 89.) 

Trieste, I. R. Accademia di Commercio e Kantica.— Ossenrazioni 

meteorologiche instituite ail' Osservatorio Marittimo. 1890, Jan. — Dec, and Results, 
oblong la. 8^ Sheets. 

Osservatorio Marittiino. — ^Rapporto annuale . . . contenente le 

ossenrazioni meteorologiche . . . per Tanno 1887, redatto da F. OsnagU e da 
£. Mazelle. Vol. iy. la. 4^ Trieste, 1890. 

Trinidad, Royal Botanic Gardens. — Meteorological Returns. 1887, May, 
June, Dec. 1888, Jan. — 1890, Dec. sm. i?. Sheets. 

Turin, Osservatorio deUa Regia UniversitiL— Bollettino. Anno xxii/, 

1887. Oblong la. S^. Turin, 1889. 

II Osseryazioni meteorologiche . • . 1888, 1889 . . . » ^ 

calcolate dal G. B. Risza la- 8<>. Torino, 1890. iAtti R, Aocad. Sc. Ttdno, 
xxy., 1889-90.) 

■ Society Meteordogica Italiana. — ^Annuario roeteorologioo italiaao* 

Anno yt 1891. sm. 8o. Torino, 1891. 

-^-»- _«- Atti della terza assemblea generate della Soc. Meteor. ItaL tennta 
a Venesia dal 14 al 28 Settembre 1888. sm. 8«. Torino, 1890. 
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Turin. Societit Meteoroloeica Italiana.— Boliettino mensnaie pabblloato 

per cura dell' Osservatorio centnle del Real CoUegio Oarlo Alberto in Moucalieri 
Serie ii., toI. x. (della intera CoUezione toI. xxt.) 1890. bio. f*. Torino, 1890. 

ITpBala. Obtenratoire lUttorologigue de llT]iiyer8iti.~-Bniletui mensnel. 

Vol. xxi., 1889. Par H. H. HildebraaoiMOIL !&• 4*. Upsal 1889-90. 

Utrecht, KoninUgk Kederlandsch Meteoroloeiflch Instituiit— De 

stroomen op de Nederiandsebe Kast. la. 4<*. Utrecbt, 1890. 

In the English language alfo. 

-»— — — Nederlandsch meteorologisch Jaarboek. 1889. oblong 8^. 
Utrecht, 1890. 

— ^— — — ^ Onweden in Nederland. 1889. Deel z. la. 8°. Amsterdam, 
1890. 

Venice^ Osseryatorio Patriarcale. — ^Annoario astro-meteorologico con effe- 
meridi nautiche. 1889, 1891. Annos vii., ix. S vols. 8**. Venena, 1888, 1890. . 

Ventosa, V. — M^todo para determinar la direcci6n del viento por las ondola- 
Clones del horde de los astros. la. 8<*. Barcelona, 1890. {Crdn, Cient., No. S99, 
1890.) . . 

Vienna, K K Central- Anstalt filr Meteorologie nnd Er dmagnetiamiu.— 

Beobachtungen. 1890, Jan. — Dec., and Results. 8®. 
Jahrbucher. 1888. Neoe Folge xxv. Bd. la. 4». Wien, 1889. 

K K Central-Anstalt fdr ICeteorologie.— Telegrafischer Wetter- 



bericht. Jahrg. xiv., 1890. Jan. 1 — Dec. 81. la. 4°. Sheets. 



_.i8. konifi'L geographische OeseUschaft.— Mittheilnngen. 1889. 

xzxii. £d. (der neuen Folge xxii.) la. S^". Wlen, 1889. 

(Volante, 0.) — Osservaxioni meteorologiche fotte in Alessandria alia Specola 
del Seminario neU* anno 1889. la. S°. Alessandria, 1890. 

Washington, Hydrographic Office.— Pilot charU of the North Atlantic 
Ocean! 1890, Jan. — Deo. IS charts, la. ^. 

• [ Signal Office.] — Annual report of the Chief Signal Officer of the Army 

to the Secretary of War for the year 1889. Parts i. and ii. 2 toIs. la. 8*. 
Washington, 1890. 

Part ii. has for sub-title : — ** Preparatory studies for dednctire 
methods in storm and weather predictions, by C. Abbe." 

— ^— Bibliography of meteorology. A classed catalogue of the printed 

literature of meteorology from the origin of printing to the close of 1881 ; with a 
supplement to the close of 1889, and an author index. Prepared under the direction 
of A. W. Gkreely. Edited by 0. L. Passig. Partiii. Winds. 4°. Washington, 
1891. 

II Instructions to Toluntarj observers of the Signal Service, la. 8*. 

Washington, 1887. (,Ann, Rep. Chief Sig. Officer, 1886, p. 278.) 

. Monthly Weather review. 1890, Jan. — Dec. and Suj^L 4". 

Washington, 1890-91. 

II Report upon cold waves. Extract No. 5, from Ann. Rep. of 

the Chief Signal Officer, 1890. la. 8». Washington, 1891. 

Tri-daily meteorological record. 1878. Jan. — ^Dec. 12 vols. 

oblong la. 8"*. Washington, 1884. 

War Department weather map. 1890, Jan. 1. — ^Dec. 31. la. f». 

Sheets. 

Smithsonian In8titntion.~Ann»^l reports ... for the years 

ending June 30, 1887, and July 1888. 2 vols. S^. Washington, 1889-90. 

■^— Smithsonian contributions to knowledge. Vol. xxvi. la. 4«». 

Washington, 1890. 

Waters, A. — Some meteorological conditions of Davos. Reduced to average 
curyes. sm, 8^. Davos, 1390. 

Weather periodicity.— la. 8<». (^Chambers^s Joum., 1890, Sept., p. 588.) 

II Weihrauch, K. — ^Fortsetzun^ der neuen Untersuchungen iiber die Bessersobe 
Formel und deren Verwendun^ m der Meteorologie. la. 8^ Dorpat, 1890. 
(^Schrijl, Naturf.'Gesellsch. Untv. Dorpat^ v.) 

II Wellington, Meteorological Office.— [Meteorological observations in New 
Zealand.] 1887, 1889. sm. f>. (^Statiit. New Zealand, 1887, p. 81, 1889, j>. 80.) 
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* Wells, J. C. — ^The gateway to the Polynia. A i-oyage to Spitzbergen. 8». 
London, 1873. 

Wetter, Das. — Meteorologische Monatschrift f iir Gebildete aller Stinde. Her- 
aosgegeben von B. Ammntnn. rii. Jahrg.» 1890. la. 8^. Braunschweig, 1890. 

II Whipple, G. K.— A brief notice respectinff photography in relation to 
meteorological work. la. 8°. {Quart. Joum. R, Meteor. Soc., zvi., 1890, />. 141.) 

II — On the change of mean duly temperature which accompanies thunder- 
storms in Southern Englimd. la. 8®. (^Quart. Joum. R. Meteor. Soc.^ xvi., 1890, 
p. 12.) 

II WilcLH. — ^Inductions -Indinatorium neuer Construction und Bestimmung der 
absoluten loclination mit demselben in Fawlowsk. Lu le 20 Nov. 1890. la. 4". 
St. F^tersbourg, 1891. (^MStn. Actul. Imp. Sc. St. Petersb., yM' sir., zxxvui.. 
No. 8.) 

II — — Neuer Anemograph und Anemoscop. sm. f^*. St. Fetersbouig, 1890. 
(^Mil. phys. chim., xiii., p. 139.) 

Ombrograph und Atmograph. sm. f^. (St. Petersburg), 1890. 



{Repert, Meteor., xiii., No, 8.) 

II Obcr die Benutxung des electrischen Gliihlichts fur photographisch- 

selbstregistrirende Apparate. sm. i?. St. P^tersbourg, 1891. {M&anges phys. 
chim., xiii., livr. 2, p. 178.) 

Wiltshire RainfalL— 1887-89. 8 vols, oblong 8°. Marlborough, 1888-90. 

Winterhalter, A. 0. — The international astrophotopaphic Congress and a 
▼isit to certain European observatories and other Institutions : Report to the 
Superintendent. Washington Obsenations for 1885. Appendix I. la. 4^ Wash- 
ington, 1889. 

Wolf, R. — Memoire sur la p^riode commune k la frequence des taches solaires 
et i la variation de la d^linaison magn^tique. 4<>. {Mem. R. Astr. Soc., xliii., 
1875-77, p. 199.) 

II WoUny, E. — Forstlich-meteorologische Beobachtungen. Zweite Mittheil. 
8**. {Forschungen aufdem Geb. Agrik. -phy a., Heidelberg, toL, Heft 1 u. 2, p. 184.) 

jl ^—~~ Untersuchungen fiber das Verhalten der atmosph&riscben Nieder* 
schlage zur Fflanze nnd zum Boden. 8<*. {Forschungen auf dem Geb. Agrik.- 
phys., Heidelberg, xiii., Beft 3 u. 4.) 

Wragge, G. L.— Table of rainfall in Queensland, 1874 to 1887. sm. S^. {Pugh'$ 
Almanac and Queensland Directory, 1889.) 

Yale Observatory. — Report for the year 1889-90, presented by the Board of 
Managers of the Observatory of Tale University to the President and Fellows, 
la. S". s.l.e.a. 

Yeates, S. X.— On a new table and formula for determining altitudes with the 
barometer. S'^. [^Journ, R. Dublin Soc,, iv., 1865, p. 444.] 

York, Yorkshire Philosophical Society.— Annual Report of the Council . 

... for 1889. la. S"*. York, 1890. 

* Zeitschrift filr wissenschaftliche Oeographie unter Mitbenicksichtigung 

des hoheren geo^phischen Unterrichts. Herausgegeben von J. I. Kettler 
Bd. vii. U. 80. Weimar, 1890. 

Zi-ka-wei, Observatoire Magnitique et M^t^orologique. — Bulletin 

mensuel. Tome xv., annde 1889. sm. f*. Zi-ka-wei, IS 90. 

Zurich, Schweiz. Departement des Innem.— Graphische Darsteilung der 

schweiserischen hydrometnschen Beobachtungen. 1 890. la. f*. Sheets. 
For the second half of the year the title is in French. 

Tabellarische Zusammenstellung der Haupt.-Ergebnisse fur das Jahr 

1886. f*. Bern, s.a. 

In the French language also. 



Schweizerische meteorologische Central-Anstalt. — Anuaien. 

1887, 1888. Der ** Schweiserischen meteorologischen Beobachtungen.'' xxiv., xxv. 
Jahrg. 2 vols. 4<*. Zurich, s.a. 

>— ■ Wctterbericht, 1890, Jan. l—Dec. 31. sm. f». Sheets. 
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APPENDIX XVII. 

BfBTBOROLOoiCAL Officb : AocouNT of RECEIPTS and Patmentb for the year 

ending Slst March 1891. 



^ 



BXCUPTt. 




Patxihts. 






« «. d. 


£ s. d. 


Adminibtbatioh : 


£ s. 


d. 


£ s. 


d. 


Balance from year 1889-90 - 


3,416 6 8 


Payment of Council - 
Secretary 


988 15 
800 










Parliamentary Vote - 


15,300 


Salaries and wages - 
Bent, fuel, and lighting 


789 14 

713 6 



10 






Repayment of expenses 




Incidental and contin- 










charged under — 




gent expenses : — 










(1.) Incidental 




Attendance, cleaning, 










expenses - 15 2 7 




&c - - 


372 15 


2 






(2.) Expenses 




Furniture and fittings 


438 


10 






incidental to 




Expenses incidental 










International 




to International 










Meteorological 




Meteorological Con- 










Congress . 12 12 
<8.) Special 




g^ress 
Pensions 


69 18 

186 16 


8 

4 






researches - 2 3 11 
(4.) Obserra- 










4^59 1 
J997 7 


10 




Spbcial Rbsbabchbs 






a V 

2 


tones - 8 10 6 


33 9 


Laxd MsTBOBOLOor: 












Observatories and sta- 










SOPFLT OV IVFORIf ATION : 




tions 
Salaries: — ^Discussion 


2,308 18 





■ 




D.W.CharUand 




and reduction of ob- 










Forecasts - 258 14 1 
6 pan. Charts - 25 




servations - 
Wbathbb Infobxa- 


1,246 18 





8,555.16 


fk 


Information for 









Press Agen- 




TION AND FoBB- 










cies, &c. - ISO 11 2 




GASTfl : 










Telegrams - 288 6 2 


702 11 5 


Telegraphic reports 


£% ^ ^ K A 


A 








and storm warnings 


2,565 2 


8 






SiLE ov Inbtbumbnts, &c. : 




Salaries : — Prepara- 
tion and issue of re- 










Royal Navy (A) 31 12 
Mercantile Ma- 




ports and forecasts - 
Imspbotions: 


1,810 10 


8 


4^75 13 


4 


rine acoonnt (B) 58 7 










89 12 7 


Salaries and travelling 










Commissions executed for 




expenses - 


- 


- 


706 8 


9 


Colonial and Foreign Insti- 




Ogkan Mbtboboloot : 










tutions, &c (C) - 


672 17 10 


Salaries : — ^Discussion 










Comminion charged on work 




and reduction of ob- 










done for Colonies, &c. 


37 8 5 


servations - 
Expenses incidental to 
the supply of instru- 
ments : — 
Proportion for care 
and issue of in- 
struments - 
Royal Navy - 
Mercantile Marine 
Distant island and 
coast stations 


1,608 

200 
566 7 
190 6 

4 16 





6 
8 

8 


.2,569 10 


10 












Commissions executed 














for Colonial and 










1 




Foreign Institutions, 














&c. 


- 


- 


587 6 


10 




• 


Balancb: 














Cash at Bank 


3,024 12 


4 










„ at Office 


76 8 


10 


8,101 1 


2 




£ 


£ 


20,252 6 11 


20^52 5 


11 



In the year 1890-91 the sum of 1,515/. 10s. Sd, was paid to the Post Office on aeeooat of inland 
~ foreign telegrams, allowances to clerks, and rental of private wires. 
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APPENDIX XVin. 

LIST OF PUBLICATIONS, &c. issued under the Authority 

of the Meteorological GounoiL 



OFFICIAL. 

No. 1. Report for 1867. Presented to Parliament. 1*. 

2. Instructions for Meteorological Telegraphy. New Edition 

1891, prepared for the use of observers exclusivelj. 

3. Fishery Barometer Manual. (New edition, 1887.) 6€L 

4. Charts of Surface Temperature, South Atlantic Ocean. 2«. 6d. 

5. Report for 1868. Presented to Parliament. 6d. 

6. Report for 1869. Presented to Parliament. lOd. 

7. Quarterly Weather Report for 1869.— Parts I. to IV. 

58. each. 

8. Barometer Manual (Out of print, see Nos. 3, 24^ 40, 60, 

and 61.) 

9. Quarterly Weather Report for 1870.— Parts I. to IV. 

58. each. 
10. Report for 1870. Presented to Parliament. lOd. 
•11. Contributions to our Knowledge of the Meteorology of Cape 

Horn and the West Coast oF South America. 28. 6d. 
♦12. Currents and Surface Temperature of the North Atlantic 

Ocean, from the Equator to Lat. 40^ N., for each month of 

the year, with a General Current Chart. 28. 6d. 

1 3. A Discussion of the Meteorology of the Part of the Atlantic 

lying North of 30° N., for the Eleven Days ending 8th 
February 1870. Price, with Book of Charts, 58. 

14. Quarterly Weather Report for 1871.— Parts I. to IV. 

58. each. 
16. Report for 1871. Presented to Parliament. 10^. 

16. Quarterly Weather Report for 1872.— Parts I. to IV. 

58. each. 

17. Report for 1872. Presented to Parliament. U. 

18. Contributions to our Know;ledge of the Meteorology of the 

Antarctic Regions. 28. 

19. Quarterly Weather Report, 1873.— Parts I. to IV. 5*. each. 

20. Charts of Meteorological Data for Square 3. Lat. 0°— 10°N. 

Long. 20° — 30° W., and Remarks to accompany the 
Monthly Charts, which show the Best Routes across the 
Equator for each Month, &c. 208. 

21. Report of the Proceedings of the Meteorological Congress 

at Vienna. 1873. U. 

22. Report for 1873. Presented to Parliament. 4d. 

23. Report of the Proceedings of the Conference on Maritime 

Meteorology held in London, 1874. 28, 

24. Instructions in the Use of Meteorological Instruments. 

[Reprinted 1888.] 2s. 6d. 

25. Quarterly Weather Report for 1874.— Parts I., IL, and IV., 

58. each. Part III., 58. 9d. 

26. Report for 1 874. Presented to Parliament. 6d. 



* The Meteorological Coancil have given away the copies which were placed at 
their dispostd, bat the work can be purchased from the Pablishers. 

K 66889. Q 
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LIST OF PUBLICATIONS, ke.— continued. 

No. 27. Charts of Meteorological Data for the Nine 10^ Squares of 
the Atlantic which lie between 2if N. and 10° S., and 
extend from 10° to 40° W., with accompanjing Remarks, 
ending with the Best Routes across the Equator. 24«. 

28. Contiibutions to our Knowledge of the Meteorology of 

Japan. Bj Staff-C!ommander Thomas H. Tizard, H.M.S. 
Challenger, Is. 

29. Report for 1875. Presented to Parliament. 4J. 

30. Quarterly Weather Report for 1875.— Parts I.— IV. 

5s. each. 

31. Report for 1876-7. Presented to Parliament. 3*. 5d. 
•32. A Discussion of the Meteorology of the North Atlantic 

during August 1873, with 31 Synoptic Charts. I5s. 
33. Quarterly Weather Report for 1876 (New Series).— Part I., 

6s. ; Parts IL, III., and IV., 5s. each. 
•34. Contributions to our Knowledge of the Meteorology of the 
Arctic Regions. — Vol. I. : Part I., 2s. ; Part II., 10*. ; 
Part III., 6s. ; Part IV., 5s. ; Part V., 6s. 

35. Report for 1877-8. Presented to Parliament. 1*. 

36. Report of the Proceedings of the Meteorological Congress 

at Rome, 1879. 1*. 6d. 

37. Report on the Meteorology of Kerguelen Island. By the 

Rev. S. J. Perry, S.J., F.R.S. 3*. 

38. Report for 1878-9. Presented to Parliament. 6d. 

39. Meteorological Observations at Stations of the Second Order 

for the year 1878. 20*. 

40. Aids to the Study and Forecast of Weather, by the Rev. 

W. Clement Ley, M.A 1*. 

41. Report for 1879-80. Presented to Parliament. 1*. 

42. Report for 1880-81. Presented to Parliament. 1*. 2d. 

43. Charts of Meteorological Data for the Ocean District 

adjacent to the Cape of Grood Hope, with accompanying 
Remarks. Price of the Charts, 25*. ; of the Remarks, 7*. 

44. Report on the Gales experienced in the Ocean District 

adjacent to the Cape of Good Hope, between Lat. 30^ 
and 50° S., and Long. 10° and 40° E., by Capt. H. 
Toynbee. 7s. 6d. 

45. Meteorological Observations at Stations of the Second Order 

for the year 1879. 20*. 

46. Report on the Storm of October 13-14, 1881. By Robert H. 

Scott, F.R.S. Is. 6d. 

47. Rainfall Tables of the British Isles for 1866-80. Compiled 

by G. J. Symons, F.R.S. 7s. 6d. 

48. Report for 1881-2. Presented to Parliament. Is. 

49. Quarterly Weather Report for 1879. (New Series.) 

Parts I., II., and III., 6s. each ; Part IV., 5*. 6d. 
Appendices and Plates. 27^. 

50. Quarterly Weather Report for 1880. (New Series.) 

Parts I. and II., 6*. each ; Part III., 4s. ; Part IV., 6*. 
Appendices and Plates. 2Ss. 

51. Hourly Readings, 1881. (New Series.) Part I., 10*. 6d.; 

Parts II., III., and IV., 2ls. each. 



* The Meteorological Council have ffiyen away the copies which were placed at 
their disposal, but the work can be parchased from the Publishers. 
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LIST OF PUBLICATIONS, &c.— continued. 

No. 62. Quarterly Weather Report for 1877. (New Series.) Part I., 

lOs.x Part IL, 5s. ; Part III., is. 6iL ; Part IV., 6*. 

Appendices and Plates. 27s. 
53. Meteorological Atlas of the British Isles. 5s. 6d. 
64. Hourly Readings, 1882. Parts I. and II., 20s. each; Part 

III., 22*. ed. ; Part IV., 26*. 
55, Quarterly Weather Report for 1878. (New Series.) Parts I., 

II., III., and IV., Gs. each. Appendices and Plates. 28*. 

66. Sunshine Records of the United Kingdom for 1881. 4*. 

67. Meteorological Ohservations at Stations of the Second Order 

for the year 1880. 34*. 6d. 

58. Report for 1882-3. Presented to Parliament. lO^d. 

59. Charts showing the Surface Temperature of the Atlantic, 

Indian, and Pacific Oceans. 21*. 

60. Principles of Weather Forecasting. By the Hon. Ralph 

Abercromby, F.R.Met.Soc. (Second edition), 2*. 

61. A Barometer Manual for the Use of Seamen. 1*. Sd. 

62. Monthly Weather Reports for 1884. Jan., Feb., March, May 

— Nov., 1*. 6d. each. April (with 2 Appendices), 2*. 6flf. 
Dec., 1*. 9d. 

63. Hourly Readings, 1883. Parts I., II., and III., 21*. each; 

Part IV., 30*. 

64. Report for 1883-4. Presented to Parliament. 1*. 2d. 

65. Monthly Weather Reports for 1885. Jan. to Dec, 1*. Gd. 

each. 

66. Meteorological Observations at Stations of the Second Order 

for the year 1881. 36*. 

67. Report for 1884-6. Presented to Parliament. 4*. 4d. 

68. Monthly Weather Reports for 1886. Jan. to Dec, 1*. 6d. 

each. 

69. Meteorological Observations at Stations of the Second Order 

for the year 1882. 35*. 

70. Hourly Readings, 1884. Part I., 12*. ; Part II., 10*. ; 

Part III., I0s.6d. ; Part IV., 15*. 

71. Synchronous Weather Charts of the North Atlantic and the 

adjacent Continents. Aug. 1, 1882, to Sept. 3, 1883. 
Parts I. to IV. (33 sheets each.) 17*. each. 

72. Report for 1 885-86. Presented to Parliament Sd. 

73. Meteorological Observations at Stations of the Second Order 

for the year 1883. 30*. 

74. Hourly Readings, 1886. Parts I. and IL, 11*. each; 

Part III., 10*. 6d. ; Part IV., 12*. 
76. Report for 1886-87. Presented to Parliament. Sd. 

76. Charts showing the Mean Barometric Pressure over the 

Atlantic, Indian, and Pacific Oceans. 10*. 6d. Supple- 
mental Chart, 6id. 

77. Monthly Weather Reports for 1887. January to April, 

1*. 6d. each. May to December, in wrapper, price 
12*. 

78. Meteorological Observations at Stations of the Second Order 

for the year 1884. 32*. 

79. Report for 1887-88. Presented to Parliament. 1*. 

80. Daily Weather Charts for the period of six weeks ending 

June 25y 1885, to illustrate the tracks of two cyclones 
in the Arabian Sea. 10*. 

£ 66839. H 
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LIST OP PUBLICATIONS, kc— continued. 

No. 81. Hourly RoAAlinnrs. 1886. Parts I., II., and III., 10*. 6d. 
each. Part IV., 12.*. 6//. 

82. Meteorological Observations at Stations of the Second Order 

for the year 1885. 31 5. 

83. Meteorological Observations at the Foreign and Colonial 

Stations of the Royal Engineers and Army Medical De- 
partment. 1 852-1880. 23*. 

84. Report for 1888-89. Presented to Parliament. b\d. 

*85. Weekly Weather Report for the year 1888. Vol V. Second 
Series. Ad, per week. With Appendices and Monthly 
Supplements, priced separately. 

86. Weekly Weather Report for the year 1889. Vol. VI, 

Second Series. Gdf. per week. With A4)pendices and 
Monthly Supplements, priced separately. 

87. Weekly Weather Report for the year 1890. Vol. VII. Third 

Series. 6d. p(»r week. With Appendices and Monthly 
Supplements, priced separately, 

88. Meteorological 01)seiTation8 at Stations of the Second Order 

for 1886. 25*. 

89. Meteorological Observations made at Sanchez, Samana Bay^ 

St. Domingo. 1880-88. By the late W. Reid, M.D. 
8*. Of/. 

90. Cyclone Tiaeks in the South Indian Ocean. From informa- 

tion compiled by Dr. Meldrum, C.M.G., F.R.S. Price 7*. 

91. Report for 1889-90. Presented to Pailiament. l\d. 

92. Meteorologiejil Charts of the portion of the Indian Ocean 

adjacent to Cape Guardafui and Has Hafiin. 6*. 

93. Harmoiiic Analysis of Hourly Observations of Air Tem- 

perature and Pressure at British Observatories. (In the 
Press. ) 

94. Hourly Means of the Readings obtained from the Self- 

recording Instruments at the Four Observatories under 
the Meteorological Council, 1887. 16*. 

95. Meteorological Obsei'vations at Stations of the Second Order. 

1887. 24«. 

96. Weekly Weather Report for the year 1891. Vol. VIII., 

Third Series. 6d. per week. With Appendices and 
Monthly Supplements, priced separately. Annual sub- 
scription, including Supplements and Appendices, post 
paid, 30^. 

97. Hourly Means of the Readings obtained from the Self- 

recording Instruments at the Four Observatories under 
the Meteorological Council, 1888. (In the Press.) 

98. Ten Years Sunshine in the British Isles (1881-90), (In 

the Press.) 

99. Report for 1890-91. Presented to Parliament. 

♦ The publication of the Weekly Weather Report began in February 1878. 
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LIST OP PUBLICATIONS, Soc—contirmed. 

NON-OPPICIAL. 

No. ]. Report to the Committee on the Comiexiou between 
Strong Winds and Barometrical Differences. — By Robert 
H. Scott, Director of the Office. 6d. 

*2. Report to the Committee on the Meteorology of the 
North Atlantic. — By Captain H. Toynbee, Marine Super- 
intendent. 1 s, 

•3. Report to the Committee on the Use of Isobaric Curves. — 
Bj Captain H. Toynbee, Marine Superintendent. 1*. 

4. Routes for Steamers from Aden to the Straits of Sunda and 

back. Translated irom a Paper issued by the Royal 
Meteorological Institute of the Netherlands. 6d, 

5. On the Winds, &c. of the North Atlantic along the Tracks 

of Steamers from the Channel to New York. Translated 
from a Paper issued by the Deutsche Seewarte, Hamburg. 

ed. 

6. Report of the Proceedings of the Meteorological Conference 

at Leipzig. 1872. is. 

7. Notes on the Form of Cyclones in the Southern Indian 

Ocean. — By C. Meldrum, M.A^ F.R.S. [Out of 
Print.] 

8. Report on Weather Telegraphy and Storm Warnings. Pre- 

sented to the Meteorological Congress at Vienna. 1873. 
6d. 

9. Report of the Permanent Committee of the Vienna Congress 

for 1874. 1*. 6d. 

10. On the Physical Geography of that part of tbe Atlantic 

which lies between 20° N. and 10° S. and extends from 
10° to 40° W. A Paper read before the British Asso- 
ciation at Bristol, in August 1875. — By Capt. Toynbee, 
F.R.A.S., F.R.G.S., Marine Superintendent. 1*. 6d, 

11. Report of the Permanent Committee of the Vienna Con- 

gress for 1876. With Supplement. 2*. 

12. Reports to the Permanent Committee of the Vienna Con- 

gress on Atmospheric Electricity, Maritime Meteorology, 
and Weather Telegraphy, 1878. 2s. 

13. Report of the Permanent Committee of the Vienna Congress 

for 1878. 6d. 

14. Report of the International Meteorological Committee 

Meeting at Berne, 1880. 1^. 

* The Meteorological Council have given away the copies which were placed at 
their disposal, but the work can be purchased from the FuhlisherA. 
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LIST OP PUBLICATIONS, Sic— continued. 

No. 15. Report of the Second Meeting of the International Meteoro- 
logical Commit Uh;, heltl at Co{>cnhagen, August 1882. 

16. Report of tl»e Third Meeting of the International Meteoro- 

logical Committee, held at Parisi September 1885. 1«. 

17. Roport of the Fourth Meeting of the International Meteoro- 

logical Coniinitree iield at Ziirich, September 1888. 4i/. 
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INDEX. 



Accessions to the Library - - - • - - 75 

Account of receipts and payments for 1890^91 - • - 96 

Actinometer (Yiolle's), experiments ou .... 20 

Aden cyclone of Jane 1885 ...... 7 

Anemometer removed from Swanbister to Stennesa - - 19, 52 

(bridled), experiments by Mr. Dines - - - - 19 

(electric), erected at Kew - - - - - - 19 

Anemometers, note on comparison of, by Mr. Dines - - - 22 



B. 

Baker, T. W., report of inspections - - - - - 58 

Ben Nevis, observations ou - - - - - - 18 

Board of Agriculture, issue of Hay Harvest Forecasts - - 12 

Boy clerks, admission into the Office of - - - - 5, 25 

Bridled anemometer, experiments by Mr. W. H. Dines - - 19 

Buchan, A., report of inspections - - - - - 40 



c. 

Gape G-uardafui charts, publication of - - . , . 7 
Captains who have sent in " excellent logs," list of - - -6,26 
Charts of the Aden cyclone of June 1885 . - • . 7 
of the currents for Atlantic, Pacific, and Indian Oceans, pro- 
gress of ------ --7 

, Bed Sea, in preparation ...... 7 

Cloud photography ----.-.19 

Companies Act, registrabion of the Council under - - - 5 

Contents- ........3 

Council, list of- - - - - - - -4 

Current charts for Atlantic, Pacific, and Indian Oceans, progress of 7 
Cyclone tracks in the Southern Indian Ocean, publication of charts 
of 7 



D. 

Daily Weather Report, distribution of • - 

, publication of . - . - 

Deaths of excellent observers . . - . 

Dines, W. H., experiments relating to bridled anemometer 

, note on experiments relating to wind pressure - 

Documents received from foreign land stations, list of 

from land stations in the British Isles, list of 

from ships, list of - 

Dublin Registrar General, information supplied to « 



8 
55 

6 
19 
22 
28 
70 
SO 
16 
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Eleotrio anemometer erected at Kew • • - - - 19 

"Exoellenfobseirers, listof • - - - - -6,26 
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Ezpenditnrd - - - • - - - 21, 96 

F. 

jfishery barometers, inspection of - - • - 14, 39, 49 

, list of places snpplied with - - - - - 65 

', number supplied . •-•-.-14 

Forecasts of weather during hay harvest ... 10, 11 

— ^- exhibited in London ...... 9 

n — inquiries at the Office and by telegraph - - - - 9, 60 

n — f preparation and issue of* - - - - -9, 58 

7»*— -, report on comparison of, for each month - - - 62 

-^— -, summary of results of comparison of, for the year 1890-91 • 9 

, for the years 1882-90 10 

, system of checking - - - - - - 60 

suppliedto the Fleet during mancBUY res - - - 12 

Foreign land stations, list of documents received from - - 28 

Fort William» establishment of observatory at - • - 19 

Fotnna Island, New Hebrides, supply of instrumen ts to - - 7 

G. 

Gales not warned for, in 1890 - • - • - 13 

HL 

Hay harvest forecasts, list of recipients of - - - - 10 

— .*, summary of results of, for 1890 - - - - - II 

Heligoland, instruments withdrawn from .... 7 

Hird, Captain W., death of - - - - - - 6 

Hourly Means for 1887, publication of .... 17 

•1 

I. 

Indian Ocean cyclone tracks, publication of charts of • . 7 

Inspection of stations - - - - - . -8, 15 

, reports of- 37, 40, 45, 51, 58 

Instruments, supply and stock of - • • • ^ 34, 35 

— - supplied to Pacific Stations . . • . - 7 

Introductory ----.--.5 

L. 

'Land meteorology of the British Isles - ' - - - - 14 

"Vi "— , list of documents received during the year • - 70 

'^— , method of dealing with - • • . - 67 

Land stations (foreign), list of documents received from - - 28 

Ley, Bev. W. Clement, report of inspections • - - - 45 

Library .----.-.-fio 
— , accessions to -...--.75 
Logs received, number of- • • -^ - -6,28 



